WORLD 


JUNE  6,  1931 
McGraw-Hill  Publishing 
.  Cornpany,  Inc. 

25  cents  per  copy 


As  the  largest  superheater  manufacturer  in  the  world. 

As  a  world-wide  organization  with  affiliate  companies 
in  England,  France,  Germany,  Australia  and  Canada. 

As  a  service  to  diversified  industrial  fields  —  utility  — 
automotive  — oil — railroad — paper — textile —  rubber — 
chemical — cement  iron  and  steel. 

HE  SUPERHEATER  COMPANY 

60  EAST  42nd  STREET,  NEW  YORK,  N.  Y. 


<'at)iloK  No. 

) 'onihination  main  line,  raiiire 
aiKl  switch. 

C.\P.\CITY  : 

1 — tiO  amp.  ;{  polo,  S.N.  Main 
I. inn  Switch. 

1 — (iO  ami),  ‘i  pole  Ramrc  Circuit. 
4 — .'{(I  amp.  lua-htinir  Ciri’iiits. 


meet  all  range  requirements.  For 
those  attending  the  Convention, 
stop  in  Booths  451-453  and  in^ 
spect  them  yourself.  We  shall  be 
glad  to  send  full  details  of  these 
switches  to  those  unable  to 
attend. 

METROPOLITAN 
DEVICE  CORPORATION 

1250  ATLANTIC  AVENUE 
BROOKLYN  ■  NEW  YORK 
SINCE  1899 


<  ataloK  No.  7S7 

Meter  switch  ami  comhination 
ranife  ami  liiThtintr  fuse  «-al)inci. 
Consists  of  (iataloir  No,  7l!.") 
meter  service  switch  ami  ('atalos' 
4904  fuse  attachment. 

1 — (K)  amp.  wire  aii-es'ihli' 
fuse  switch. 

1 — 00  amp.  .'i  wire  ranee  ciri'Uil. 
1 — 00  amp.  lie-htintr  circuits. 


CataloK  No.  901 

Meter  Connection  Test  lilo<l' 
with  rcmovahle  straps  for  n  act.v 
P-.lins,-. 


(ataloK  No.  700 


1 — 00  amp.  ;i  wire  nuigre  circuit. 
4 — .‘10  amp.  liehtine  cinniits. 


(  atalou  No.  tM>!) 

Outdoor  Meter  Hox  pah  .imicalcd  steel  and  painteil 
with  trray  duco. 

Catalou  No.  tHlti 

Interior  View  showing  test  l>lo<k  with  rcmovahle 


.Meti’r  switch  and  combination 
raiut)‘  and  liirhtiiie  fuse  cabinet. 
Consists  of  Catalog  No.  705 
meter  service  switch  and  Cata¬ 
log’  No.  4'!t07  fuse  atta<.?hment . 


1 — 00  amp.  .‘1  wire  aceessitilc 
fuse  switi’h. 


Mam  liiK’  fuses  before  nict)r 
ami  main  line  switch.  I — do 
amp.  water  lu'ater  ein-iiit.  1  — 
iiO  amp.  range  circuit.  4 — .‘Id 
amp  lighling  ■•in’uits. 


Catalog  No.  .t>l 


MURRAY 

SAFETY  SWITCHES 


in 


f)  c 


No. 

('irriiit  Doors  Oprii 


Miowfl  rang*!'  «h8<on- 

iM'otoii  and  fnsi*8  atta*  !i«‘(i  to 
ijoor. 


rutulotr  No. 


\ll  Doorn  rioHni 


9k 


P:LECTKICAL  world— y/o/r  6.  Ui 


Allen  M.  Perky 
Miiiiaging  Editor 

llAKL  WHITEHORNE 
I'ontrihMtino  Editor 
F.  WiTTIG 
<tati»tic<il  Editor 

II.  M.  Cameron 

irrociate  Editor 

A.  E.  Knowlton 

L<.s'ori<i<«  Editor 

F.  C.  Wells 
.Vfw*  Editor 

i:.  R.  Searles 

Isrixlntil  Editor 


ELECTRICAL  WORLD 

A  ronxvlidation  of  Klrrtrital  World,  Electrical  Engineer  and  American  Eleetrieian 

L.  \V.  \V.  Morrow,  Editor 


Fiftccn-M ilc  Falln 
Lower  Devcloirmeut 
yew  Eiiffland 
Power  Ans'n 


Frank  K.  Innks 
Wt»ter»  Editor 
SiO  S.  Michigan  Ate. 

Chicago 
H.  S.  Knowlton 
.Viie  England  Editor 
H»7  Statler  Bldg. 

Boo  ten 

Walter  C.  Heston 
Pacific  Coact  Editor 
883  Miccion  St. 
San  Pranciceo 

Paul  Wooton 

Correepondent 
National  Precc  Bldg. 

Wachington 

.Tames  H.  Rudd 
Publishiny  Director 


Cohlcigh  .ierict  Photo  Serriec 


JUNE  6,  1931 


Contents  Copyrighted,  1S31,  by  McGraw-Hill  I’ublishing  Company,  Ino. 


VoLfME  97  .  .  .  Ncmber  23 


Pipe  Line  Pumpin3 

Needs  Electric  Service  —  Now! . 1052 

Heating  Element  Deterioration  Reduced 

in  Cyanide  Furnaces . 1057 

I>v  K.  F.  James  and  Gi.enx  Coley,  Detroit  tidison  Coiiif>aiiy 

Automatic  Control  Improves 

Electrolytic  Products . 1059 

By  F.  a.  Byles,  General  Electric  Coml'any- 

What  Can  Be  Learned  from  the 

Merchandising  Survey? . 1062 

Phase  Faults  Analyzed  on  D.C.  Calculating  Board  1068 

By  C.  W.  Boiiner  and  G.  W.  N’ait.iian,  Electric  Bond  &  Share  Coinpany 

Electric  Drive  Simplifies 

Wood-Treating  Plant  Operations . 1072 


News  of  the  Industry . 104l 

Editorials  . 1049 

Laws  Making  Municipal 
Competition  Easier  . 1056 

Synchronism  Checked  hy 
Voltmeter  . 1056 

Free  Speech — An  American 
Ideal  . 1061 

l.E.S.  Lighting  Data  Sheets.  .  .1071 

Readers’  Forum  . 1074 

Men  of  the  Industry . 1075 

Financial  and  Statistical . 1077 

Business  News  and  Markets .  .  1080 

New  Equipment  Available .  .  .  1084 


Klectriciil  World  iirtirloH  are  indrvrd  in  IndiiNtrial  .Vrts  and  KiiKinorrinK  IndexrN,  availahlr  in  uublir  lihruri**^ 


MtGRAW-HILL  PUBLISHING  COMPANY,  INC.,  Tenth  Ave.  at  36th  St.,  New  York,  N.  Y. 


n.  McORaw,  Chairman  of  tlie  Board 
M-m.i.  ii.m  .Ml  ir.  rrrsident 

J.iMK'  H.  McOu.tw,  Ju.,  Vicc-l’rcs.  and  Treas. 
Edwa'.  J.  MKiinKN.  Vlie-l’residi'iit 
Mash  Rritton,  Vice-President 
bnii.ti,  Kobak.  Vice-President 
Haso.  i.  w.  SIcORaw,  Vice-President 
M.  0.  I‘vi:mblkb.  Editorial  Director 
n.  Thompson,  Secretary 


Cable  Address;  “Machinist,  N.  Y." 

I’uliiished  Meekly.  per  year.  23  cent.s  per  copy.  Entered  as 

■<eeond-ela.«s  matter,  January  20.  1907,  at  the  Post  OBlee  at  New 
York,  X.  Y..  under  tlic  -Vet  of  March  3,  1879.  Printed  in  U.  8.  -V. 

.Member  A.B.C. 

Member  A.B.P. 

Number  of  Copies  1’hixted  This  Issue,  17,960 


.Ntyv  York  District  Ufflee.  283  .Madison  .Avenue 
AV.vshinutun,  Nktional  Press  Buildins 
CHiOAuo,  520  X.  Michigan  Avenue 
PHtLADKLPHiA,  1600  Arch  Street 
Ci.BVBLA.ND.  501  Guardian  Building 
St.  Lot  IB,  1556  Bell  Telephone  Building 
San  Francibco.  883  Mission  Street 
Boston.  1427  Statler  Building 
Gukknyillb,  S.  C.,  1301  Woodside  Building 
Dktboit.  2-237  General  Mi>tor.s  Building 
Los  .Ynrklbs.  632  Chamber  of  Commerce  Bldg. 
London,  .Aldwyeh  Hou..a.  Aldwycti.  London,  W,  C.  3 


'Uhe  OVERtALL 
ECONOMY^?/ QUALITY 


Okonif* 
Insulated  Wires 
and  Cables 

Varnished  Cambric 


Okonite 
Insulating  Tape 

Manson  &  Dundee 
Friction  Tapes 


OKONITt-CAllENOC* 

PHOOUCTS 


Impregnated 
Paper  Cables 

Super-tension  Cables 

Splicing  Materials 


\A/ITH  increasing  cost  per  unit  of  system  capacity  but 
▼  ▼  decreasing  revenue  per  unit  of  energy  sold,  much 
attention  is  being  paid  to  reducing  system  investment 
and  operating  costs. 

These  matters  raise  the  question  whether  savings  can  be 
made  by  changing  either  standards  of  materials  used 
in  power  systems  or  in  the  present  methods  of  opera¬ 
tion,  or  both. 

Every  part  of  an  electric  power  plant  is  important  and 
each  has  its  share  in  controlling  continuity  of  service 
and  cost  of  operation. 

Long  experience  has  shown  that  original  construction 
costs  cannot  be  wisely  reduced  by  the  use  of  materials 
not  generous  in  quality. 

It  has  also  been  definitely  established  that  maintenance 
costs  and  failures  are  reduced  to  a  minimum  by  equip¬ 
ment  of  high  quality. 

It  is  certain  that  the  big  economies  and  the  best  over¬ 
all  results  are  obtained  by  the  best  equipment.  And  the 
best  equipment  is  that  which  includes  high  quality  of 
materials  and  expert  technique,  with  a  demonstrated 
background  of  long,  reliable  service. 

THE  OKONITE  COMPANY 

Founded  >878 

the  OKONITE-CALLENDER  cable  company,  INC 

Factories:  Passaic,  N.  J  Paterson,  N  ‘j. 

SALES  OFFICES' 

NEW  YORK  CJIICAGO  PHILADELPHIA  PITTSBURGH  ST.  LOUIS  BOSTON 
ATI.ANTA  SAN  FRANCISCO  LOS  ANGELES  SEATTLE  DALLAS 


Novelty  Electric  Co..  Philodelphio,  Po 
f  0  Lawrence  Electric  Co.  Cincinnoti.  O 


Conadion  Representotives: 
Engineering  Materials.  Limited.  Montreal 


Cuban  Representatives 
Victor  G  Mendoza  Co.,  Hnvano 


OKONITE  QUALITY  CANNOT  BE  WRITTEN  INTO  A  SPECIFICATION 
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for  the  Week  Ending 
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Benjamin  Franklin  never  knew  just 
exactly  what  electricity  was,  but  he 
could  still  make  practical  applica¬ 
tion  of  it.  We  are  in  the  same  state. 
We  shall  not  live  Ions  enoush  to 
know  the  essence  of  electricity. 

WILLIS  R.  WHITNEY, 

Director  Research  Laboratory, 
General  Electric  Company. 


-Automatic  control  wins  again 
as  users  find  uniformity  and  close 
adherence  to  current  values  giving 
best  results  prove  unattainable 
with  manual  control  in  electrolytic 
work — p.  1059. 


—Single-phase  faults  analyzed 
on  direct-current  calculating  board. 
Technique  of  ascertaining  the 
zero,  positive  and  negative  phase 
sequence  components  of  dissym¬ 
metry  discussed — p.  1068. 


New  York  City  rate  case  settled? 

— Public  Service  Commission  — Improve  electric  cyanide  pots 

issues  order  to  establish  uniform  through  analytical  study  of  ele- 

schedules  with  institution  of  $1  ments  and  service  characteristics, 

minimum  bill  for  domestic  users.  Result  of  research  is  a  new  type 

President  Sloan’s  offer  of  August  of  steel-hardening  furnace  with 

1,  1930,  revised — p.  1042.  longer-life  elements — p.  1057. 

Pincbot  wants  a  national  utility  issue 

— Governois  confer  in  Indiana.  — Wisconsin  Commission  right, 

Ambitious  state  heads  make  them-  says  State  Supreme  Court,  in  de¬ 
selves  heard,  but  Pennsylvania’s  ducting  sums  contributed  by  cus- 

chief  executive  gets  the  lion’s  tomers  for  line  extensions  when 

share  of  the  limelight  by  ignoring  the  value  of  property  for  rate  or 

his  assigned  topic  to  denounce  the  security-issuing  purposes  is  in 

utilities — />.  1042.  question — p.  1045. 

Merchandising  practices  analyzed 

Electric  pipe-line  pumping 
mutually  profitable  but  virtually 
undeveloped.  Uniform  rates  for 
this  class  of  service  seen  as  neces¬ 
sary  if  wider  acceptance  is  to  be 

realized — p.  1052. 


Copper  at  8  cents  a  record  low 


— Good  merchandising  studies 
may  be  made  from  the  right  and 
doubtful  practices  of  various  com¬ 
panies.  Survey  reported  in  May 
30  issue  offers  valuable  informa¬ 
tion  as  further  analyzed — p.  1062. 


Commission  Cuts  New  York  Edison  Rates 
to  Save  $5,500,000  a  Year 


WITH  issuance  by  the  New  York- 
Public  Service  Commission  on 
1  uesday  afternoon  of  new  uniform  rate 
tariffs  for  the  four  affiliated  chief  light 
and  power  companies  in  Greater  New 
York  and  their  acceptance  on  behalf  of 
these  companies  by  President  M.  S. 
Sloan  the  long-deferred  adjustment  of 
energy  charges  in  the  metropolis  was 
reached.  After  years  of  controversy 
and  hearings,  the  matter  reached  its 
final  stage  last  August,  when  Mr.  Sloan 
proposed  to  cut  the  initial  residential 
rate  from  7  cents  to  5  cents  a  kilowatt- 
hour  plus  a  service  charge  of  60  cents 
a  month.  Many  and  exhaustive  hear¬ 
ings  followed.  These  closed  in  February 
and  since  that  time  the  commission  has 
had  the  subject  under  advisement. 
'File  companies  to  which  the  rul¬ 
ing  applies  are  the  New  York  Edison, 
the  Brooklyn  Edison,  the  United  Elec¬ 
tric  Light  &  Power  and  the  New  York 
&  Queens  Electric  Light  &  Power, 

The  commission’s  rates  differ  ma¬ 
terially  from  those  proposed  by  Mr. 
.'^loan,  but  are  drawn  to  effect  about 
the  same  saving  to  customers  on  the 
basis  of  previous  consumption.  The 
commission  estimates  this  saving  at 
Jr.''.5(K).0lH)  a  year.  Mr.  Sloan’s  original 
estimate  of  the  saving  under  the  rates 
he  advocated  was  $5,000,000,  but  he 
afterward  increased  this  estimate. 

Instead  of  Mr.  Sloan’s  proposed 
.service  charge  the  commission  has  insti¬ 
tuted  a  minimum  flat  rate  of  $1  a  month, 
for  which  the  consumer  will  be  entitled 
to  use  10  kw.-hr.  For  the  next  5  kw.-hr. 
the  rate  will  be  6  cents,  and  then  5  cents 
will  be  charged  for  any  excess  over  15 
kw.-hr. 

The  commercial  rate,  which  involves 
installation  of  special  demand  meters, 
will  be  $1  per  meter  per  month  per  kilo¬ 
watt  of  maximum  demand  where  the 
demand  exceeds  1  kw.  plus  an  energy 
charge  amounting  to  $1  per  meter  per 
month  for  the  first  10  kw.-hr.,  6  cents 
for  the  next  40.  5  cents  for  the  next 
4.050  and  4  cents  for  all  over  5,000. 

The  estimated  saving  is  divided  as 
$2,400,000  to  domestic  consumers  and 
$2.UK1.000  to  commercial  users.  House- 
hfdders  who.se  bills  have  been,  on  the 
avenage,  less  than  $1.%  a  month — esti¬ 
mated  to  number  50  per  cent  of  total 
residential  cu.stomers — will  find  that  sum 
increased.  Those  who  have  paid  $1.96 
or  more  will  now  pay  less.  Small  com¬ 
mercial  users  will  also  pay  more  in 
some  cases,  though  not  in  .so  great  num¬ 
bers  as  residential  users.  Large  com¬ 
mercial  users  will  find  their  bills  de¬ 
creased. 

In  a  part  of  its  ruling  dealing  with 


the  resale  or  submetering  of  energy  the 
commission  declares  that  it  does  not  look 
with  favor  upon  resale.  A  further  clause 
prohibits  the  purchase  of  energy  for  re¬ 
sale  at  residence  rates  and  the  commis¬ 
sion  believes  that  to  pay  the  commercial 
rates  will  not  be  profitable  except  in 
casgs  where  large  amounts  are  used. 

The  decision,  written  by  Chairman 
Milo  R.  Maltbie,  was  unanimous.  Com¬ 
missioner  George  R.  Lunn  was  absent 
becau.se  of  illness. 

If  the  new  rates  do  not  accomplish 
tlieir  purpose,  the  commission  says,  fur¬ 
ther  reductions  will  be  ordered.  In  the 
matter  of  a  coal  surcharge  the  commis¬ 
sion  observes  that  coal  is  now  so  low 
that  its  price  can  have  no  effect  on  costs 
for  a  year  at  least. 

This  decision  of  the  commission  is 
significant  in  that  it  is  based  upon 
recognition  of  the  desirability  of  uni¬ 
form  rates,  of  promotional  rates  and  of 
the  legitinKicy  of  a  minimum  charge. 
The  minimum  charge  was  considered 
better  psychologically  than  the  service 
charge  proposed  by  Mr.  Sloan. 

Great  credit  is  given  Mr,  Sloan  and 
Mr.  Maltbie  for  their  factual  handling 
of  the  rate  discussions  and  the  develop¬ 
ment  of  logical  principles  for  applica¬ 
tion  to  comple.x  conditions.  Congratu¬ 
lations  are  being  given  Mr.  Sloan  by 
other  utility  men  for  the  courage  and 
ability  he  has  displayed  in  dealing  with 

T 


FRIENDLY  POLITICAL  FOES 


— Keystone  Vievo  Co. 


Roosct'clt  and  Pincliot  arc  probably 
not  zveaving  a  bi-partisan  anti- 
utility  plot  but  merely  discussing 
French  Lick  zi'cathcr 


a  long-deferred  and  delicate  aspect  of 
the  New  York  utility  situation. 

Protests  against  the  new  rates  and 
applications  for  a  rehearing  have  come 
from  the  New  York  Real  Estate  Board, 
which  calls  them  unfair  to  landlords,  and 
the  Conference  for  Progressive  Labor 
Action,  which  .says  they  are  “atrociously 
unfair  to  the  working  people’’  because 
of  their  increase  to  very  small  con¬ 
sumers. 

▼ 

Pinchot  Wants  Federal 
Control  Over  Utilities 

Disturbing  questions  were  not 
kept  out  of  the  agenda  of  the 
annual  Governors’  Conference,  held  at 
French  Lick,  Ind.,  this  week,  whether 
or  not  an  effort  was  made  by  the 
managers  to  avoid  them.  Among  these 
questions  was  the  proper  attitude  of 
political  parties  toward  utility  com¬ 
panies.  Two  governors  especially  inter¬ 
ested  in  this  question  and  especially 
prominent  in  their  respective  parties  as 
possible  contenders  for  the  presidential 
nomination  next  year  were  present  in 
the  persons  of  Franklin  D.  Roo.sevelt 
of  New  York  and  Gifford  Pinchot  of 
Pennsylvania.  Governor  Roosevelt 
stuck  to  the  topic  assigned  him,  "Land 
Utilization  and  State  Planning,”  but 
Governor  Pinchot  ignored  his  pre¬ 
scribed  topic  of  timber  conservation  and 
launched  out  into  an  attack  on  the  utility 
industry  couched  in  his  familiar  hyper- 
Iwlic  style,  with  a  characteristic  appor¬ 
tionment  of  “controlling  interests.” 

The  electric  industry,  he  said,  start¬ 
ing  with  nothing  two  generations  ago, 
largely  through  lack  of  proper  regula¬ 
tion  had  expanded  until  now  it  could 
boast  an  investment  of  approximately 
$12,000,000,000  in  the  nation.  Ninety- 
five  per  cent  of  the  output  of  electrical 
energy  was  controlled  by  four  major 
groups  —  the  Morgan-AIellon  group, 
with  57.12  per  cent;  the  North  Ameri¬ 
can  group,  with  14.03  per  cent;  the 
Harris  Forbes  group,  with  12.36  per 
cent,  and  the  Insull  group,  with  10.80 
per  cent. 

Everything  indicated,  the  Governor 
continued,  that  a  merger  was  in  con¬ 
templation  which  would  place  this  95 
per  cent  of  the  electrical  output  witlnn 
the  control  of  one  huge  monopoly,  with 
the  Mellon-Morgan  group  in  control  of 
more  than  70  per  cent  of  the  total.  Only 
2.40  per  cent  was  controlled  by  munici¬ 
palities  or  other  governmental  agencies, 
while  3.20  per  cent  was  represented  by 
unidentified  independents.  ^‘These  in¬ 
terests  work  together  harmoniously 
under  a  common  policy  and  toward  a 
common  end.  which  is  to  milk  the  pub¬ 
lic,”  he  e.xclaimed.  “I  call  it  graft  and 
I  am  well  within  my  right.”  The  Gov¬ 
ernor,  in  fact,  pilloried  it  as  “the  most 
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ELECTRICITY  ENLISTED  IN  FIGHT  AGAINST  CANCER 


— Keystone  View  Co. 


This  900-kv.  Coolidge  X-ray  tube,  one  of  the  largest  of  its  kind,  was 
made  by  the  General  Electric  Company  for  hospital  use  in  cancer 
research.  Photographs  can  be  taken  until  it  through  a  4-in.  iron  plate. 


gij^antic  graft  ever  imposed  or  collected 
by  any  single  business  since  the  word 
began.” 

"I  wish  to  express  my  firm  convic¬ 
tion,”  Mr.  Pinchot  concluded,  ‘‘based  on 
no  little  practical  experience,  that  the 
question  of  the  public  utilities  cannot  be 
settled  by  the  individual  states  acting 
alotie ;  that  the  effort  to  settle  it  by  in¬ 
dividual  states  acting  alone  is  hopeless 
from  the  start ;  that  the  problem  is 
essentially  national  in  its  character  and 
that  it  can  be  solved  only  under  the 
leadership  and  by  the  action  of  the  na¬ 
tion  itself,  assisted  and  supported,  of 
course,  by  the  co-ordinated  action  of  the 
individual  states.” 

In  the  discussion  which  followed 
Governor  Pinchot’s  speech  Governor 
Roosevelt  told  of  the  plans  for  the  de¬ 
velopment  of  the  power  resources  of  the 
.St.  Lawrence  River  under  state  aus¬ 
pices  :  Governor  Henry  S.  Caulfield  of 
.Missouri  contended  that  it  would  be 
calamitous  to  invite  the  federal  govern¬ 
ment  to  take  over  intrastate  regulation 
of  public  utilities  and  that  the  states 
could  band  together  and  fight  the  public 
service  corporations  just  as  effectively 
without  federal  intervention,  and  Gov¬ 
ernor  Floyd  B.  Olson  of  Minnesota,  a 
Farmer-Laborite,  praised  Mr.  Pinchot’s 
speech  and  proposed  that  the  governors 
next  year  take  up  the  subject  of  gov¬ 
ernment  ownership  and  operation. 

Samuel  M.  Vauclain,  chairman  of  the 
board  of  the  Baldwin  Locomotive 
Works,  sent  a  telegram  to  every  gov¬ 
ernor  attending  the  conference  denounc¬ 
ing  the  address  made  by  Governor 
Pinchot  and  declaring  that  “his  so-called 
program  of  action  will  endanger  consti¬ 
tutional  government  and  also  delay  the 
return  of  prosperity.” 

T 

Brooklyn  Edison  Accused 
of  Unfair  ^^Lay-offs^^ 

A.\’  ATTACK  WAS  LAUNCHED  agaiiist  the 
Brooklyn  Edison  Company  this  week  in 
a  letter  sent  to  Lieutenant-Governor 
Lehman  by  Representative  F.  H.  La 
Guardia,  who  accuses  the  company  of 
"laying  off”  1,600  employees,  while 
other  commercial  concerns,  meeting 
keen  competition  and  many  of  them 
operating  at  a  loss,  are  being  urged  not 
to  discharge  employees  and  to  maintain 
standard  wages.  Mr.  La  Guardia  calls 
the  action  of  the  Brooklyn  Edison  Com¬ 
pany  “most  unfair”  and  declares  that 
“this  company  and  the  affiliated  com¬ 
panies  should  be  ordered,  in  no  uncer¬ 
tain  terms,  to  reinstate  every  employee 
discharged  within  the  last  three 
months.” 

President  Sloan  responded  to  Mr.  La 
Cuardia’s  onslaught  by  the  statement 
that  the  men  laid  off  belonged  in  no 
instance  to  the  company’s  regular  forces 


T 

hut  were  outside  men  employed  on  con¬ 
struction  jobs  who  had  been  carried 
over  the  winter  and  were  reluctantly 
discharged  when  the  appropriation  for 
the  work  on  which  they  were  employed 
was  exhausted. 

T 

Washinston  Water  Power 
Cuts  Rates  in  134  Towns 

Effective  July  1,  the  Washington 
W’ater  Power  Company  will  reduce  com¬ 
mercial  lighting  rates  to  customers  in 
territories  outside  of  Spokane  and  resi¬ 
dential  rates  in  these  territories  with  the 
exception  of  Coeur  d’Alene,  Idaho.  The 
reduction  will  affect  approximately 
25,000  customers  in  134  towns  and  will 
result  in  an  annual  saving  of  $150,000. 
.All  towns  e.xcept  Spokane  and  Coeur 
d’Alene  are  now  on  uniform  rates. 

T 

Pacific  Power  &  Lisht 
Rates  Down  10  per  Cent 

Reduction  in  residential  and  commer¬ 
cial  lighting  schedules  of  the  Pacific 
Power  &  Light  Company  in  Oregon 
having  the  effect  of  reducing  the  com¬ 
pany’s  revenues  from  these  sources 
about  10  per  cent  have  been  ordered  by 
Charles  M.  Thomas,  Public  Utilities 
Commissioner  of  the  state.  Coinci¬ 
dentally  the  company  filed  similar  re- 


T  ▼ 

ductions  in  these  schedules  in  its  Wash¬ 
ington  territory.  These  reductions 
amount  to  about  $95,000  in  Oregon  and 
$135,000  in  Washington.  In  general 
the  medium  user  of  service  is  affected 
most  advantageously  since  the  reduc¬ 
tions  were'made  largely  in  the  top  rates, 
with  some  readjustment  in  the  length 
of  the  blocks.  The  room  count  and 
other  load-factor  features  in  Washing¬ 
ton  have  been  removed,  as  have  prompt- 
payment  discounts. 

The  Oregon  commissioner  set  the 
bare  physical  value  of  the  Oregoi  prop¬ 
erties  of  the  company  at  $9,003,027. 

T 

Potomac  Electric  Rates 
Once  More  in  Dispute 

Establishment  by  the  Public  Utilities 
Comriiission  of  the  District  of  Colum¬ 
bia  of  a  lower  electric  rate  for  the  Poto¬ 
mac  Electric  Power  Company  through 
modificatiorl  of  the  equity  consent 
decree  under  which  rates  have  for  some 
years  been  regulated  appeared  probable 
last  week  as  a  three-day  rate  hearing 
closed  in  the  capital. 

Challenging  the  right  of  the  commis¬ 
sion  to  hold  the  hearing  or  modify  the 
consent  decree  of  1925,  under  which 
half  the  earnings  in  excess  of  7\  per 
cent  in  any  year  are  credited  to  cus¬ 
tomers  in  the  form  of  rate  reductions 
for  the  ensuing  year,  S.  Russell  Bowen, 
vice-president  and  general  counsel  of 
the  company,  held  that  the  consent  de- 
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performs  an  economic  function  and  ap¬ 
proach  merchandising  problems  in  a 
spirit  of  co-operation  and  fairness. 

The  betterment  committee  of  the  as¬ 
sociation  announced  that  it  had  estab¬ 
lished  a  new  standing  committee  on 
operating,  which  would  investigate 
methods  used  by  members  to  reduce 
operating  costs  and  improve  turnover. 
In  the  course  of  the  convention  the 
jobbers’  salesman  plan  was  explained 
to  the  free-lance  group.  Mr.  Clark  was 
re-elected  chairman  and  F.  R.  Klliott, 
Elliott-Lewis  Electric  Company,  Phila¬ 
delphia.  vice-chairman. 


cree  is  a  binding  contract  on  the  com¬ 
mission  and  cannot  be  changed  against 
the  wish  of  the  company.  R.  B.  Keech, 
people’s  counsel,  and  William  A. 
Roberts,  counsel  for  the  commission, 
cited  United  States  Supreme  Court  de¬ 
cisions  to  prove  that  the  commission  has 
authority  to  adopt  a  new  sliding-rate 
scale. 


ALABAM.'X. — The  legislative  com¬ 
mittee  investigating  electric  utility  rates 
and  valuations  has  completed  its  public 
hearings.  Hugh  White,  president  of 
the  Public  Service  Commission,  pro¬ 
posed  an  extension  of  the  commission’s 
authority  to  enable  it  to  require  electric 
utilities  to  buy  energy  from  one  an¬ 
other  when  the  commission  finds  this 
to  he  the  most  efficient  or  economical 
means  of  supply  and  that  the  fees  pay¬ 
able  to  the  state  by  utilities  for  super¬ 
vision  and  inspection  should  be  substan¬ 
tially  increased.  Thomas  W.  Martin, 
president  Alabama  Power  Company, 
protested  against  increased  utility  taxa¬ 
tion.  He  defended  export  of  power  as 
being  in  the  interest  of  Alabama  con¬ 
sumers  and  expressed  willingness  to 
co-operate  in  the  solution  of  the  Muscle 
.Shoals  problem.  A  state  nitrate  plant 
for  the  manufacture  of  commercial  fer¬ 
tilizer  would  be  authorized  under  terms 
of  a  bill  i)assed  by  the  Upper  House  to 
])ermit  the  state  to  issue  $20,000,000  in 
lf)ng-term  bonds  to  cither  take  over  the 
Muscle  .Shoals  nitrate  plant  or  to  erect 
;i  new  one. 

FI.ORTD.’X. — A  bill  has  been  intro¬ 
duced  in  the  Senate,  at  the  request  of 
Governor  Carlton,  proposing  to  levy  a 
tax  of  U  per  cent  on  the  gross  receipts 
of  gas.  electric,  telephone  and  telegraph 
companies,  including  municipal  plants. 

NORTH  CAROLINA.— The  Legis¬ 
lature  has  adjourned.  Among  the 
measures  adopted  was  the  one  to  in¬ 
crease  the  regulatory  power  of  the  Cor¬ 
poration  Commission  over  utilities  which 
was  described  in  the  Ei.fxtricai. 
World  for  May  2  (page  79.S).  1'he 
only  other  bills  passed  affecting  utili¬ 
ties  increased  franchise  taxes  from  2  to 
5  per  cent  and  income  taxes  on  all  cor¬ 
porations  from  4\  to  5  per  cent. 

PENNSYLVANIA.— Governor  Pin- 
chot  has  approved  a  bill  providing  that 
corporations  to  supply  water  or  elec¬ 
tricity  and  corporations  formed  by  the 
merger  of  such  corporations  may 
finance,  lease  and  operate  corporate 
property. 

WISCONSIN.  —  The  House  has 
passed  the  Duncan  bill  enlarging  the 
powers  of  the  Railroad  Commission, 
and  it  has  gone  to  the  Governor. 


Federal  Trade  Men  Report 
on  St.  Lo  uis  Region  Power 

F-WOR-arle  .ax.vlysis  of  the  rates  c 
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Extra  rigidity  is  imparted  to  this 
22-jt.  telescope  tube  for  the  Perkins 
Observatory  at  Ohio  U'esleyan 
Cniversity  by  the  arc-zvelding  of 
joints  heretofore  bolted  or  riveted 
together 
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^^Power  Trust^^  Vigorously 
Attacked  in  Louisiana 

That  Louisiana  is  “apparently  one  of 
the  worst-ridden  power  and  gas  trust 
states  in  the  Union,”  that  this  is  due  to 
the  policy  of  Governor  Huey  Long,  who 
is  alleged  to  be  controlled  by  his  “buddy 
and  patron,”  Harvey  Couch,  and  that 
funds  have  been  withheld  from  the  Pub¬ 
lic  Service  Commission  by  the  Gov¬ 
ernor  and  the  Louisiana  Secretary  of 
State  to  prevent  an  investigation  of  the 
charges  against  the  “trust,”  are  accusa¬ 
tions  just  made  in  an  old-fashioned 
stump  speech  of  the  “O  tempora !  O 
mores !”  variety  by  George  Seth  Guion, 
formerly  Assistant  Attorney-General  of 
the  state,  who  is  a  candidate  ff)r  Gov¬ 
ernor  to  succeed  Mr.  Long,  now  United 
States  Senator-elect. 

Mr.  Guion  devotes  most  of  his  atten¬ 
tion  to  the  question  of  natural  gas, 
which  he  charges  is  furnished  to 
Louisiana  consumers  only  at  rates  which 
the  great  majority  cannot  afford  to 
pay :  but  he  also  dwells  on  the  fact  that 
the  price  of  energy  in  New  Orleans — 
0.1  cents  a  kilowatt-hour  plus  a  service 
charge — tops  the  list  of  rates  in  cities 
of  the  United  States  containing  150.000 
people  or  more.  He  praises  highly 
Francis  Williams,  chairman  of  the 
Public  Service  Commission — who  has 
himself  protested  against  the  alleged 
withholding  of  funds  from  the  commis¬ 
sion — and  promises,  if  elected  Gover¬ 
nor,  to  work  for  “cheap  power  and 
cheap  fuel.” 

T 

Customers*  Contributions 
Excluded  from  Valuation 

Payment.s  by  customers  of  public 
utilities  for  extensions  of  equipment  re- 
(luired  to  furnish  service  may  not 
properly  be  included  in  a  valuation  upon 
which  securities  may  be  issued  or  upon 
which  rates  may  be  based,  says  the 
W  isconsin  Supreme  Court  in  a  decision 
just  rendered.  The  Wisconsin  Hydro- 
Fleet  ric  Company  purchased  the  Luck 
Light  &  Power  Company  in  1023,  prior 
to  which  time  the  latter  had  received 
from  customers  payments  aggregating 
$12,034  for  line  extensions.  After  the 
sale  the  Wisconsin  company  applied  to 
the  Railroad  Commission  for  permis¬ 
sion  to  issue  securities  amounting  to  the 
purchase  price  of  $80,000.  The  com- 
niission  held  that  securities  might  be 
issued  only  on  the  amount  of  the  pur¬ 
chase  price  less  the  amount  of  pay- 
ntents  by  customers.  The  Dane  County 
f  ircuit  Court  sustained  the  utility’s 
contentions  that  the  property  had  been 
purchased  free  of  all  encumbrances, 
that  the  customers’  contributions  were 
not  held  in  trust  and  that  there  was  no 


Hen  on  the  property,  and  the  commission 
then  appealed  to  the  Supreme  Court, 
which  says: 

There  is  no  basis  for  the  contention  that 
the  commission  erred  in  deducting  from  the 
appraised  value  of  the  entire  property  the 
amount  of  the  original  contributions  with¬ 
out  making  any  allowances  for  depreciation 
on  the  property  representing  those  contri¬ 
butions.  .  .  . 

It  is  undisputed  that  the  rate  schedule 
of  the  Luck  company  was  construed  upon 
a  basis  which  did  not  provide  for  a  return 
to  the  utility  upon  the  capital  which  its 
customers  had  donated  and  that  it  did  not 
permit  the  utility  to  earn  a  return  upon 
these  donations.  Although  a  rate  base 
and  a  security  base  are  not  necessarily 
the  same,  still  when  it  becomes  necessary 
to  determine  whether  the  securitj’  base 
affords  “reasonable  protection  to  purchas¬ 
ers  of  securities”  the  rate  base  is  neces¬ 
sarily  involved. 

T 

Apartment-House  Metering 
Dealt  with  in  Omaha 

Apaktment-house  owners  in  Omaha 
are  permitted  by  a  recent  revision  of 
the  city’s  light  and  power  rate  ordinance 
to  buy  electrical  energy  for  their  entire 
building  and  to  pass  the  charge  on  to 
tenants  as  part  of  the  rent.  The  pro¬ 
vision  applies  also  to  office  buildings. 

This  new  schedule,  Roy  E.  Page, 
general  manager  Nebraska  Power  Com¬ 
pany,  is  quoted  as  saying,  has  been  pro¬ 
vided  so,  that  owners  who  desire  to 
equip  apartments  with  electric  .stoves, 
refrigerators  and  other  appliances  and 
include  the  price  of  electricity  in  the 
rent  can  <lo  so.  The  ordinance  specifi¬ 
cally  prohibits  any  person  buying  elec¬ 
tricity  on  a  master  meter  and  submeter¬ 
ing  it  at  a  profit.  Nor  may  the  owner 


of  adjoining  houses  serve  them  from 
the  same  meter,  though  the  prohibition 
does  not  apply  to  unfurnished  “duplexes” 
or  connected  flats. 

T 

Los  Angeles  Power  Board 
Largest  Budget  Approved 

Providing  for  extensions  and  im¬ 
provements  to  the  ciU-owned  water 
and  electric  system  and  for  completion 
of  land  purchases  in  Owens  Valley, 
the  1931-32  budget  of  the  Los  Angeles 
Department  of  W’ater  and  Power  has 
been  approved  by  the  Board  of  Water 
and  Power  Commissioners.  It  calls  for 
$61,fMK),()()0  and  is  the  largest  ever 
submitted  by  the  department,  according 
to  Arthur  Strasburger,  president  of  the 
board.  Projected  expenditures  on  the 
j)ower  system  include  installation  of  a 
third  unit  in  power  plant  No.  2,  pro¬ 
viding  20.5(K)  bp.  additional  capacity ; 
a  new  ixnver-distribnting  .station  in 
Hollywood  and  extensions  of  under¬ 
ground  electric  conduits  in  Hollywood. 
Los  Angeles  and  San  Pedro. 

Mr.  Strasburger  has  issued  a  state¬ 
ment  to  the  citizens  of  Los  Angeles, 
"to  clarify  a  confusing  situation.”  in 
which  he  says  that  “the  Municipal 
Light  and  Power  Defense  League  has 
absolutely  no  connection,  official  or 
unofiicfal,  with  the  Department  of 
W’ater  and  Power  and  has  no  authority 
to  speak  for  or  on  behalf  of  the  depart¬ 
ment.”  and  adds:  “Friends  of  the  De¬ 
partment  of  W’ater  and  Power  are 
urged  not  to  contribute  any  funds  to 
tbe  Municipal  Light  and  I’ower  De¬ 
fense  League  under  the  conception  that 
.such  contribution  or  membersbip  is 
either  authorized  or  approved  by  tbe 
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LONG  EONS  VIEW  A  GREATER  FORCE  THAN  NAPOLEON’S 


This  15,000-kva.  substation  at  the  site  of  Hoover  Dam  is  the  terminal 
of  the  132-kv.,  225-mile  transmission  line  built  by  the  Southern  Sierras 
Power  Company  from  San  Bernardino  to  supply  pozver  for  construction. 
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Galata,  famous  suburb  of  Constantinople,  is  here  vieived  from  Stamboul  during  a  recent  illumination 


Department  of  Water  and  Power  or 
the  Board  of  Water  and  Power  Com¬ 


missioners. 


San  Diego’s  Electrical 
Doctors  Disagree 

CiTv  OFFICIALS,  legal  advisers  and 
engineers  for  the  city  of  San  Diego  are 
.still  attempting  to  determine  whether 
an  allotment  of  90,000,000  kw.  of 
Hoover  Dam  power  would  turn  out  a 
“gold  brick”  or  a  profitable  acquisition. 

VV^  H.  Bowker,  originally  employed 
by  the  City  Council  to  estimate  the 
cost  of  bringing  Boulder  power  to  San 
Diego,  advised  the  city  that  the  cost 
would  run  in  the  neighborhood  of  $1,- 
.StKl.OOO.  Not  satisfied  with  this  report, 
the  city  engaged  Nelson  A.  Eckart,  city 
electrical  engineer  of  San  Francisco. 
His  estimate  exceeded  $4,400,000,  and 
lit  advised  the  construction  of  a  .steam 
standby  plant  at  an  additional  cost  of 
$2,400,000.  His  report  added  that 
Boulder  power  was  economically  un¬ 
feasible  for  San  Diego  unless  tbe  city 
engaged  in  the  municipal  distribution  of 
electricity  or  sold  its  allotment  to 
private  interests. 

More  recently  Mr.  Eckart’s  figures 
were  challenged  by  former  Councilman 
Fltlward  H.  Dowell,  wbo  said  that  he 
was  prepared  to  guarantee  bids  for 
building  a  power  line  to  tbe  dam  at 
$6,000  per  mile,  $4,000  less  than  the 
Eckart  estimate,  and  for  installing  a 
standby  plant  at  a  cost  of  $1,500,000. 
•As  the  matter  now  stands  the  city’s 
hydraulic  engineer,  H.  N.  Savage,  has 
been  instructed  to  negotiate  with  the 
Metropolitan  Water  District  of  South- 
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ern  California  to  determine  whether  the 
district  would  transmit  the  city’s  allot¬ 
ment  over  its  lines. 


Oklahoma  Utilities  Not  to 
Oppose  Merchandising  Law 

Every  utility  company  in  Oklahoma 
will  without  contest  observe  the  law, 
effective  July  11,  prohibiting  such  com¬ 
panies  from  selling  electrical  merchan¬ 
dise.  .Announcement  of  this  stand  is 
made  by  E.  E.  McKay,  manager  of  the 
Oklahoma  Utilities  .Association,  wbo 
said  that  the  policy  of  no  contest  is  to 
be  followed  although  several  attorneys 
have  expressed  the  opinion  that  the  law 
is  unconstitutional. 

Utility  companies  are  now  preparing 
to  dispose  of  their  present  stocks  of 
merchandise.  They  are  permitted  to 
sell  what  they  have  on  hand  even  after 
the  law  becomes  effective.  Promotional 
departments  of  some  of  the  larger  power 
companies  will  continue  educational 
activities  to  promote  the  sale  of  the  best 
electrical  equipment.  .Some  may  offer 
tbe  services  of  trained  appliance  experts 
to  merchants,  it  is  reported. 

In  Kansas  some  public  utilities  are 
discussing  a  suit  to  test  tbe  anti-merch- 
andising  law  passed  in  that  .state.  There 
are  two  legal  questions  involved.  One 
is  whether  the  state  by  legislation  can 
abrogate  a  provision  of  tbe  charter 
of  a  corporation.  The  other  is  whether 
or  not  the  state  can  prohibit  any  one 
going  into  the  merchandising  business 
who  wants  to  do  it,  whether  person  or 
corporation,  so  long  as  the  business  is 
legitimate.  .Some  of  the  utilities,  it  is 
reported,  however,  have  already  deter¬ 
mined  to  organize  separate  corpora¬ 


tions  to  handle  their  apjdiance  business. 
.At  least  one  of  tbe  largest  light  and 
power  companies  in  tbe  state  has  deter¬ 
mined  that  it  will  not  oppose  the  law, 
even  though  the  latter  is  so  drawn  as  to 
prevent  the  sale  of  a  fuse  or  anything 
whatever  except  electricity. 

Oklahoma  and  Kansas  are  the  only 
two  states  where  anti-merchandising 
bills  have  been  passed.  Defeated  or  not 
reachetl  on  the  calendar  in  Nebraska, 
Nevada.  Missouri,  Indiana,  Pennsyl¬ 
vania,  California  and  Te.xas,  such  bills 
still  pend  in  Illinois,  Tennessee,  Wis¬ 
consin  and  Alabama. 


Transmission  Problems 
to  Be  Canvassed  at  Paris 

'I'liE  SIXTH  biennial  session  of  tbe  In¬ 
ternational  C'onference  on  Large  Elec¬ 
tric  High-Tension  Systems  will  lie  held 
in  Paris,  as  already  announced,  on  June 
18-27.  Five  hundred  and  twenty-five 
engineers,  representing  21  countries,  are 
already  registered,  and  the  total  attend¬ 
ance  may  be  higher  than  in  1929,  when 
it  was  70.3.  One  hundred  papers  will  be 
grouped  in  three  two-day  sections  to 
cover  steam  and  water-power  station 
lay-out,  overhead  and  underground 
transmission-line  design  and  insulation, 
operation  of  networks  and  interconnec¬ 
tion.  .Speci.al  attention  will  be  given  to 
transformer  oils,  circuit  breakers,  “danc¬ 
ing”  conductors,  insulator  research  and 
specifications  and  protection  against 
lightning.  After  the  .session  three  tours 
will  be  organized — to  the  Massif  Cen¬ 
tral,  the  Pyrenees,  and  Alsace  re¬ 
spectively.  Tribot  Laspiere,  54  Avenue 
Marceau,  Paris,  is  the  director  and  sec¬ 
retary  of  the  conference. 
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Scattered  Happenings  in 
the  Electrical  Sphere 
UNITED  STATES 

Permit  for  Lower  Tennessee  Plant 
A  preliminary  permit  has  been  issued 
l)y  the  Federal  Power  Commission  to 
Southern  Industries  &  Utilities,  Inc., 
for  a  power  project  on  the  Lower 
Tennessee  River  covering  the  stetch 
between  Pickwick  Landing,  near  the 
southern  boundary  of  Tennessee^  and  a 
point  about  20  miles  above  the  mouth 
of  the  river.  The  total  length  of  the 
|)ool  is  estimated  to  be  190  miles.  The 
commission  is  of  the  opinion  that  the 
project  will  fit  into  the  comprehensive 
scheme  for  improvement  of  the  Ten¬ 
nessee  worked  out  by  army  engineers 
and  involving  navigation,  power  and 
flood  control.  Primary  horsepower  is 
estimated  at  94,000  and  ultimate  cost 
of  the  dam  and  navigation  facilities  at 
$46.(K)0,000. 

Vermont  Electrical  Men  Meet 
The  Vermont  Electrical  Association 
met  May  22  at  Lyndon ville,  Vt.,  for 
business,  an  inspection  trip  and  a 
banquet.  These  officers  were  elected-: 
President,  L.  A.  Bill  of  St.  Johnsbury; 
vice-presidents,  William  Wallet  of  Proc¬ 
tor,  J.  ^\^  Sheehy  of  Burlington  and 
Hugo  Rocktaschel  of  Worcester,  Mass. ; 
secretary-treasurer,  C.  M.  Jennings, 
Burlington. 

Six  Colorado  River  States  to  Confer 
At  the  invitation  of  the  Secretary  of 
the  Interior,  representatives  of  Arizona. 
Colorado,  Wyoming,  Utah,  New  Mexico 
and  Nevada  will  meet  at  Denver  June  9 
to  formulate  plans  for  a  survey  of  the 
Colorado  River  watershed  in  connection 
with  reclamation  and  further  develop¬ 
ment  of  hydro-electric  power.  Califor¬ 
nia  was  not  included  in  the  conference 
because  a  similar  survey  has  been  made 
there. 

Arizona  to  Make  Another  Move 
A  suit  calling  upon  the  United  States 
Supreme  Court  to  make  an  “equitable 
apportionment  of  the  waters  of  the 
Colorado  River”  is  now  recommended 
by  Arizona’s  past  and  present  Colo¬ 
rado  River  commissioners,  by  Governor 
George  W.  P.  Hunt  and  by  other  state 
officials  summoned  by  the  Governor  'to 
discuss  the  Supreme  Court’s  dismissal 
of  .Arizona’s  .suit  to  test  the  constitu¬ 
tionality  of  the  Boulder  Canyon  act. 

Oregon  Commissioner  Begins  Rate  Cases 
The  Eastern  Oregon  Light  &  Power 
Company  has  been  summoned  to  appear 
before  the  Public  Utilities  Commis¬ 
sioner  of  Oregon  and  give  testimony 
pertinent  to  its  rates  and  charges. 
This  is  the  first  of  a  series  of  hearings 
in  the  state- wide  probe  of  utility  rates 
ordered  by  the  Oregon  Commissioner. 
The  investigations  involve  the  opera 
tions  of  all  major  electric  utilities  in 
the  state. 


Federal  Power  Chairman  Files  Answer 

An  answer  to  the  suit  instituted  by 
the  Senate  to  oust  George  Otis  Smith 
from  the  chairmanship  of  the  Federal 
Power  Commission  was  filed  in  the 
Supreme  Court  of  the  District  of 
Columbia  May  23.  George  Wharton 
Pepper  appeared  as  attorney  for  Mr. 
Smith. 

Brawley  Defeats  Municipal  Project 

An  intensive  nine-day  election  cam¬ 
paign  at  Brawley,  Calif.,  over  a  "sur¬ 
prise”  measure  providing  for  the  issue 
of  bonds  for  an  electric  distribution 
.sys>tem  in  anticipation  of  installing  a 
Diesel-engine  plant  to  compete  with  the 
.Southern  Sierras  Power  Company  led 
on  May  21  to- the  defeat  of  the  project 
by  554  to  385. 

Utility  Advertising  Men  to  Convene 

Various  phases  of  utility  advertising 
wilb  be  covered  in  seven  or  more  ad¬ 
dresses  by  utility  executives,  specialists 
and  newspaper  men  the  meeting  of 
the  Public  Utilities  Advertising  Asso¬ 
ciation  to  be  held  in  New  York  on 
June  16  and  17  in  connection  with  the 
annual  convention  of  the  Advertising 
Federation  of  America.  J.  S.  S.  Rich¬ 
ardson  is  chairman  of  the  program 
committee. 

Petersburg-Roanoke  Rapids  Line  Goes  In 

Completion  by  the  Stone  &  Web¬ 
ster  Engineering  Corporation  of  the 
115-kv.,  56-mile  transmission  line  be¬ 
tween  Petersburg,  Va.,  and  Roanoke 
Rapids,  N.  C.,  at  a  cost  of  $750,000,  is 
announced  by  the  Virginia  Electric  & 
Power  Company.  It  forms  the  third 
side  of  a  triangular  system  from 
the  hydro-electric  plants  at  Roanoke 
Rapids,  one  previous  line  e.xtending  east 
to  Suffolk  and  another  northwest  from 
Suffolk  to  Petersburg.  Other  lines  run 
ncrth  from  Petersburg  through  Rich- 

T 

Coming  Meetings 

National  Klertrir  LiKht  .\NHoriation— 
Atlantic  t'ity,  June  8-12.  A.  J. 
Marshall,  420  Lexington  Ave.,  New 
York. 

Public  I'tilitiea  Advertising  Association 
— New  York,  June  14-16.  Room 
1748,  4  Irving  Place,  New  York. 

Association  of  Iron  and  Steel  Elec¬ 
trical  Engineers  —  Cleveland,  June 

15- 19,  J.  F.  Kelly,  Empire  Bldg., 
Pittsburgh. 

niumination  Conference  —  New  York, 
June  15-17.  Westinghouse  Lighting 
Institute,  46th  St.  and  Lexington 
Avenue. 

Canadian  Electrical  Association — Banff 
Springs  Hotel,  Banff,  Alberta,  June 

16- 18.  H.  W.  Lyster,  407  Power 
Bldg.,  Montreal. 

American  Institute  of  Electrical  Engi¬ 
neers  —  Summer  convention,  Ashe¬ 
ville,  N.  C.,  June  22-26 ;  Pacific 
Coast  Div’lsion,  Lake  Tahoe,  Calif., 
Aug.  25-28.  F.  I..  Hutchinson,  33 
W.  39th  St.,  New  York. 

Pacific  Coast  Section,  N.E.L.A. — Del 
Monte,  Calif.,  June  24-27.  K.  I. 
Dazey,  447  Sutter  St.,  San  Francisco. 

Camp  Co-operation  XI  —  Association 
Island,  Henderson  Harbor,  N.  Y. 
July  27-31.  Society  for  Electrical 
Development,  420  Lexington  Avenue, 
New  York. 


mond  to  Fredericksburg  and  south  into 
North  Carolina  territory  from  Roanoke 
Rapids.  The  new  line  permits  ex¬ 
change  of  power  with  the  \Trginia 
Public  Service  Company  and  the  Caro¬ 
lina  Power  &  Light  Company. 

Engineering  Monographs  to  Be  Issued 
The  Engineering  Societies  Library 
announces  completion  of  arrangements 
for  publication  of  a  series  of  technical 
treatises  to  be  known  as  "Engineering 
Societies  Monographs.”  Editorial  .su¬ 
pervision  will  be  in  the  hands  of  a 
committee  of  which  Harri.son  W.  Gra¬ 
ver.  director  of  the  Engineering  So¬ 
cieties  Library.  29  VV’e.st  Thirty-ninth 
Street,  New  York,  is  chairman,  aided 
by  two  representatives  of  each  of  the 
four  major  national  engineering  so¬ 
cieties.  The  aim  is  to  make  promptly 
accessible  to  many  users  information 
which  otherwise  would  be  long  delayed 
in  reaching  more  than  a  few. 
Commonwealth  Edison  Helps  Chicago  Out 
Money  due  late  in  June  from  the 
Commonwealth  Edison  Company  to  the 
city  of  Chicago  under  the  franchise 
ordinance  was  advanced  by  that  com¬ 
pany  at  the  end  of  May  to  the  amount 
of  $2.(XX),000.  This  action  enabled  the 
city,  which  is  in  a  temporary  financial 
tangle,  to-  pay  overdue  salaries  to  city 
employees  for  the  first  half  of  May. 

Jamestown,  N.  Y.,  to  Enlarge  Plant 
Unless  forbidden  by  the  Public  Serv¬ 
ice  Commission,  the  city  of  Jamestown, 
N.  Y..  will  purchase  all  the  electric 
distributing  system  of  the  Niagara, 
Lockport  &  Ontario  Power  Company 
within  its  boundaries  and  in  certain 
neighboring  territory  for  $750,000. 
The  city  will  buy  about  1,000,000 
kw.-hr.  annually  from  the  company. 

CANADA 

Shawinigan  Construction  Goes  On 
Release  of  33,000  additional  horse¬ 
power  at  the  La  Gabelle  unit  of  the 
Shawinigan  Water  &  Power  Company 
recently,  bringing  the  company’s  total 
deevloped  power  resources  to  863,000 
hp.,  is  looked  upon  as  an  indication  that 
it  is  experiencing  no  extraordinary  de¬ 
cline  in  demand  for  power.  Company 
officials  say  that  there  is  no  intention 
of  a  let-up  in  the  e.xpansion  program. 

ABROAD 

Rapid  Progress  of  British  Scheme 

A  RECENT  REVIEW  of  the  accomplish¬ 
ments  of  the  Central  Electricity  Board 
says  that  in  about  three  and  a  half  years 
it  has  constructed  more  than  1,(MK) 
miles  of  overhead  transmission  lines 
operating  at  132  kv.  and  66  kv.  and  has 
obtained  rights-of-way  for  a  total  mile¬ 
age  of  2.300.  In  another  twelve  months, 
says  the  review,  it  will  have  completed 
all  the  preliminary  work  of  surveying 
transmission  routes  and  "obtaining  way- 
leaves  for  construction  of  the  pylons.” 
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NVelding  tubing 
at  80  ft. 
per  minute 


Electric  welding  has  solved  another  production  problem. 
This  machine,  developed  after  several  years  of  experiment, 
welds  tubing  up  to  5  inches  in  diameter  and  ^  inch  in 
thickness. 

Large  coils  of  flat  steel  stock  are  fed  into  rolls  to  be  formed 
cold  into  a  tube.  The  latter  passes  directly  under  the 
electrodes,  where  fusion  takes  place. 

Under  1,200  kw.  of  electrical  power  concentrated  con¬ 
tinuously  in  a  spot  no  larger  than  a  lead  pencil  eraser  the 
job  is  done. 

Testing  is  continuous.  The  weld  is  virtually  imperceptible. 
Tolerances  of  0.004  to  0.008  inches  plus  or  minus  are 
observed. 


Ill*  Jl. 


EDITORIALS 


L.  W.  W.  MORROW 
Editor 


Manufacturers  hold  firm 

A  I'  IHK  recent  meeting  of  the  National 
^  Electrical  Manufacturers’  Association  at 
Hot  Springs  there  was  little  evidence  of  pessimism 
or  business  demoralization.  On  the  contrary, 
while  business  was  admittedly  far  below  normal, 
most  of  the  manufacturers  were  looking  forward 
to  better  times  and  were  making  individual  and 
co-operative  plans  to  improve  their  business  and 
business  practice.  There  was  a  very  high  morale 
and  a  very  decided  desire  to  stabilize  and  advance 
business  standards. 

This  meeting  marked  a  milestone  in  that  atten¬ 
tion  turned  from  internal  problems  in  engineering 
standardization  and  factory  production  to  prob¬ 
lems'  in  distribution  and  marketing.  A  keen 
realization  existed  that  a  study  of  electrical  mar¬ 
kets  should  be  made,  that  there  should  be  a  study 
to  determine  the  best  and  most  economical  dis¬ 
tribution  channel  to  reach  the  markets,  that  in¬ 
dividual  self-control  and  stability  can  be  had  only 
by  the  institution  of  group  efforts  to  get  informa¬ 
tion  and  produce  customer  acceptance  of  products. 
Two  or  three  sections  started  to  work  on  plans 
to  stabilize  and  advance  business  in  their  special 
products,  and  a  general  feeling  was  prevalent  that 
the  N.I^.M.A.  could  embark  upon  a  broader  and 
more  helpful  program  than  ever  before. 

It  is  encouraging  to  find  this  intelligent  and 
frank  attitude  upon  the  part  of  electrical  manu¬ 
facturers.  The  industry  needs  their  products  and 
the  initiative  and  research  on  which  these  prod¬ 
ucts,  so  essential  in  the  sale  of  electrification  to  the 
country,  rest.  Despite  the  business  depression, 
the  manufacturers  are  going  ahead.  They  are 
maintaining  price  courage  and  business  courage. 
I  liey  are  planning  for  more  business  and  are 
doing  what  they  can  to  prevent  recurrence  of  the 
present  depression.  The  Hot  Springs  meeting 
served  to  unite  them  and  focus  their  attention  on 


constructive  work  as  never  before.  It  proved  the 
value  of  the  trade  association  and  showed  the 
plucky  spirit  that  animates  electrical  manufac¬ 
turers. 


Patent  reversal  heartens 
independent  invention 

WHAT  the  General  Electric  Company  has 
called  one  of  the  greatest  of  the  many 
great  inventions  which'  have  originated  in  its 
famous  laboratory  has  now  been  declared  by  our 
highest  court  to  have  been  produced  under  a  void 
patent.  After  a  sequence  of  favorable  and  un¬ 
favorable  rulings  the  conclusion  finally  reached  is 
that  Dr.  Langmuir  merely  perfected  De  Forest’s 
audion  when  he  improved  the  vacuum  and  thus 
circumvented  the  ionization  obstacles  to  superior 
tube  performance. 

Just  what  upsets  will  follow  this  weakening  of 
the  foundation  on  which  the  Radio  Corporation 
of  America  has  been  erected  cannot  be  predicted. 
There  may  be  none.  But  one  thing  that  has  been 
established  by  the  decision  is  a  somewhat  clearer 
line  of  demarcation  between  physical  research  and 
refinement  on  the  one  hand  and  technical  inventive 
genius  on  the  other  hand.  The  implication  in  this 
instance  seems  to  be  that  evacuation  of  gases  is 
a  matter  of  degree,  and  if  electronic  behavior 
alters  progressively  or  even  abruptly,  that  is  a 
fortunate  attendant  circumstance  accompanying 
perfection.  It  constitutes  merely  a  natural  devel¬ 
opment  of  the  art  by  those  skilled  in  it  and 
therefore  competent  to  apply  the  scientific  results 
of  experimentation  and  investigation. 

Other  recent  decisions  of  the  Supreme  Court 
indicate  a  shift  toward  liberalism  in  interpreta¬ 
tion,  and  in  some  respects  this  Langmuir  reversal 
has  that  aspect.  It  gives  freer  rein  to  the  inde- 
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pendent  inventor  and  takes  him  one  step  further 
from  the  fear  that  organized  research  monop¬ 
olizes  invention  through  the  greater  facilities  for 
enhancing  refinement  and  prosecuting  promptly 
all  channels  opened  by  a  new  discovery. 

Utility  merchandising 
survey  shows  the  way 

ASURVKY  of  utility  merchandising  showed 
that  ninety-six  utilities  sold  about  $55,(100,- 
000  worth  of  appliances  in  1930.  The  details  of 
this  survey  are  printed  in  the  Klp:ctrk'.\l  WoRl.i^ 
for  May  30  and  June  6. 

\Vh  at  conclusions  may  be  drawn?  In  general, 
it  may  be  said  that  neither  the  utilities  nor  the 
appliance  manufacturers  have  reason  to  con¬ 
gratulate  themselves  on  the  results  as  measured 
by  market  saturation  or  good  merchandising. 
Vet  no  business  is  perfect,  and,  considering  the 
factors  involved,  the  results  obtained  are  credit¬ 
able  and  understandable.  The  chaos  in  policy 
and  practice  is  to  be  expected,  and  the  lack  of  a 
national  plan  for  the  distribution  of  goods,  for 
increasing  customer  acceptance  of  products  and 
for  sale  Of  appliances  is  an  inevitable  result  of 
the  growth  of  the  appliance  business. 

But  the  time  is  ripe  and  the  data  are  available 
to  do  a  better  job  of  merchandising  and  sales, 
riie  data  and  experiences  recapitulated  in  the 
survey  should  be  studied  and  capitalized.  The 
national  effort  to  create  demand  for  and  sell  elec¬ 
tric  refrigerators  is  a  sample  of  the  thought  and 
action  that  should  be  applied  to  every  electrical 
proiluct.  And  the  sale  of  multiple  products  by 
one  salesman  must  be  developed  to  a  greater  ex¬ 
tent.  I  his  involves  a  new  method  or  changed 
method  distribution  of  appliances  and  a  much 
better  paid  and  higher-grade  Held  salesman.  Each 
coinmunity  needs  to  organize  all  sales  outlets  and 
distribution  agencies  to  put  common  policies 
and  practices  into  operation.  Manufacturers  of 
appliances  need  to  change  their  national  sales 
policies  to  get  better  sales  through  making  selling 
more  profitable.  All  need  to  consider  the  foster¬ 
ing  of  customer  acceptance  and  demand  as  more 
important  than  reduction  in  Hrst  cost  of  appli¬ 
ances. 

I’ndoubtedlv  better  conditions  can  be  brought 


about  and  will  be  brought  about.  But  this  can¬ 
not  be  done  quickly  or  by  individual  effort.  Each 
community,  each  trade  association,  each  manu¬ 
facturer  will  need  to  focus  individual  and  co¬ 
operative  effort  toward  the  one  goal — appliances 
to  households  in  maximum  volume  at  the  most 
economical  price.  Enough  action  is  now  under 
way  to  indicate  that  results  will  ensue  in  a  com¬ 
paratively  short  time.  Now  as  in  the  past  the 
electrical  industry  will  grasp  the  business  oppor¬ 
tunity  and  remove  the  handicaps  that  the  survey 
shows. 

Untrammeled  viewpoints 

aid  solution  of  problems 

ERE  and  there  a  new  spirit  is  arising  which 
gives  more  promise  than  ever  before  that 
the  solution  of  vital  problems  before  the  industry 
will  be  found.  It  has  displayed  itself  in  New 
England,  New  York  and  more  recently  in  Mis¬ 
souri — possibly  elsewhere.  That  new  spirit  which 
augurs  better  days  is  the  invitation  by  regional 
or  district  utility  organizations  to  all  speakers  to 
express  their  opinions  freely  whether  they  agree 
with  present  practice  or  not. 

In  New  England  on  two  occasions  a  woman 
speaker — Sarah  Harding  Hunter — was  invited 
to  report  on  her  analysis  of  why  some  domestic 
electrical  devices  are  not  sold  so  extensively  as 
they  should  be.  She  told  some  facts  that  may 
have  hurt  individual  sensibilities,  but  they  pointed 
the  way  toward  removal  of  those  obstacles.  In 
New  York  Dean  William  E.  Mosher  called  on 
utility  companies  to  adopt  a  code  of  ethics  and 
assure  its  enforcement.  In  Missouri  M.  R.  Stahl, 
chairman  of  the  State  Public  Service  Commission, 
was  invited  to  unfold  his  opinions  regarding  the 
cause  of  political  agitation  against  utilities  and 
methods  of  avoiding  it. 

When  every  business  realizes  that  its  major 
troubles  are  usually  caused  by  failure  to  consider 
outside  viewpoints,  when  platitudinous  speeches 
are  banned,  and  when  constructive  criticisms  are 
eagerly  sought  and  the  things  rightly  condemned 
are  remedied,  many  problems  that  now'  trouble 
industry  will  melt  away  like  a  fog.  Either  the 
audience  will  recognize  its  mistakes  and  correct 
them  or  the  conscientious  critics  will  he  convinced 
that  their  unfavorable  comments  are  based  on 


1050 


ELECTRICAL  WORLD— 6. 


error.  This  is  essential  to  mutual  understanding 
and  harmony. 

As  such  a  spirit  becomes  more  universal  indi¬ 
viduals  and  companies  may  recognize  the  wisdom 
of  subordinating  individual  interests  and  accept¬ 
ing  or  even  demanding  national  leadership  of 
national  trade  and  industrial  organizations.  In 
this  way  relief  from  the  shackles  that  now  hamper 
constructive  work  so  greatly  may  be  gained. 


Rel  ease  the  ^^nstrument  enginee/^ 

There  is  a  new  profession  growing  up  in 
American  industry.  In  the  lack  of  a  more 
fitting  designation  its  practitioners  are  now  known 
as  “instrument  engineers.”  At  present  each  “in¬ 
strument  engineer”  stands  pretty  much  by  himself, 
set  off  from  his  fellows  by  the  peculiar  conditions 
of  his  particular  industry  or  perhaps  even  of  his 
particular  place  of  employment.  Yet  there  is  a 
direct  liaison  between  all  of  the  men  working  in 
this  rapidly  developing  field.  Even  though  it 
may  seem  that  there  can  be  little  similarity  in  the 
work  of  production  control  in  a  tire  factory  and 
in  a  food-products  plant  or  in  a  steel  mill,  such 
similarity  does  exist — more  so  than  is  superficially 
apparent. 

In  the  first  place,  almost  all  schemes  of  control 
and  supervision  are  based  on  the  use  of  electricity 
as  an  indicator  and  as  the  agent  responsive  to 
conditions.  Second,  these  schemes  employ  instru¬ 
ments  and  devices  common  to  all — all  kinds  of 
meters,  time  devices,  and  so  forth  —  that  in 
various  combinations  perform  functions  indi¬ 
vidual  to  an  industry  or  to  a  plant  process.  Third, 
every  “instrument  engineer”  must  be  by  tempera¬ 
ment  blood  brother  almost  to  every  one  of  his 
fellows,  for  the  characteristic  of  inventiveness 
and  the  instinct  for  the  short  cut  are  inherent  in 
all  of  them. 

I  he  new  profession  is  still  fettered  by  the 
shackles  laid  on  it  by  competition  between  indus¬ 
trial  firms  in  the  same  field.  When  a  smart  lad 
in  one  plant  assembles  a  few’  meters  and  relays 
into  a  sort  of  Goldberg  hook-up  and  demon¬ 
strates  that  this  collection  of  gadgets  will  actually 
improve  production,  the  factory  executive  is 
loath  indeed  to  tell  the  world  about  it.  He 
wants  to  retain  the  competitive  advantage  he 
thinks  he  has.  It  does  not  occur  to  him  that  his 


competitors  also  have  a  few  smart  lads  who, 
very  probably,  are  also  devising  means  and 
methods  to  cut  production  corners.  The  com¬ 
petitors  also  feel  that  they  want  to  keep  these 
things  to  themselves,  and  they  also  are  obtuse. 
The  result  is  that  progress  is  held  up  and  produc¬ 
tion  economies  do  not  spread  through  Industry 
as  rapidly  as  they  should  for  the  best  good  of  all. 
It  is  time  for  the  “instrument  engineer”  to  find 
himself  a  better  name,  to  insist  on  the  dignity 
of  his  profession  and  to  establish  such  value  for 
the  service  rendered  as  will  bring  his  work  into 
the  recognition  that  follows  wide  utilization. 


Factory-built  substations 

OT  many  years  ago  every  substation  built 
provided  a  special  task  in  engineering  and 
construction.  Now  the  trend  is  toward  fac¬ 
tory-built  standard  assemblies  of  the  equipment 
necessary  to  a  complete  substation.  In  the  out¬ 
door  high-tension  field  the  use  of  factory-cut  or 
factory-built  steel  structures  is  common  and  a 
further  advantage  in  the  standardization  of  the 
breaker,  transformer,  “disconnect,”  instrument 
transformer  and  other  equipment  necessary  to 
step-up  or  step-down  stations. 

Low'-voltage  networks  served  to  start  a  similar 
trend  toward  factory-built  substations,  and  this 
was  helped  by  the  use  of  welded  sheet-steel- 
inclosed  assemblies.  It  is  now  possible  to  buy  a 
metal-clad  substation  unit  for  an  underground  or 
overhead  installation  that  is  completely  factory- 
built  for  voltages  up  to  66,000. 

It  seems  reasonable  to  extend  the  work  done 
on  standard  voltages,  standard  breakers,  standard 
transformers  and  so  forth  into  standard  sub¬ 
station  assemblies  for  each  voltage  level.  If 
these  can  be  factory-built,  the  economies  of  mass 
production,  reductions  In  Installation  cost  and 
decreased  obsolescence  in  service  Installation  will 
be  realized. 

Substations  are  functional  assemblies,  and  in¬ 
dividual  ideas  of  design  and  installation  should 
be  subordinated  to  the  cost  reductions  possible  in 
national  standardization  and  mass  production  in 
factories  where  facilities  are  available  to  do  work 
most  economically.  There  is  much  to  be  gained 
by  making  a  thorough  study  of  the  possibilities 
that  lie  in  this  field. 
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trie  utilities  of  the  country  wake  uj)  to  it  and  j?ive  it  the 
concerted  attention  it  needs. 

Pipe  lines  are  not  confined  to  a  few  states  and  their 
potentialities  as  electricity  consumers  should  interest  at 
least  two-thirds  of  the  central  stations  in  the  country, 
d'he  market  exists  right  now  in  ])ractically  all  excej^t  the 
mountain  and  northwest  prairie  states.  It  e.xists  in 
zones  radiating  from  the  southwe.st  oil  fields  northeast 
to  the  Great  Lakes  region  and  eastward  to  the  Atlantic 
seaboard  through  Kentucky,  Tennessee  and  Alabama. 
Also  the  California  oil  fields  extend  their  lines  north¬ 
ward  along  the  Pacific  Coast. 

Pipe  lines  are  being  extended  so  fast  that  a  figure  of 
total  mileage  ((uoted  today  will  he  considerably  in  error 
tomorrow.  The  accompanying  table  shows  some  of  the 
recently  constructed  lines  and  gives  an  idea  of  the  extent 
of  their  electrification.  The  total  mileage  in  the  United 
States  is  now  close  to  100,000.  hut  the  electrification 


Largest  single  market  for  electric 
power  at  present  apparent. 
Central-station  service  not  attractive  to 
pipe  line  operators  because  of  diver¬ 
sities  in  rate  forms. 

Uniformity  of  utility  rate  and  contract 
forms  the  crying  need. 


APOTh'XTLXL  market  that,  properly  developed, 
will  pay  at  least  $10,000,000  per  year  in  the  near 
future  and  ultimately  ten  times  as  much  for  elec¬ 
tric  service  is  going  begging.  The  reason  is  that  some 
of  the  central  stations  that  might  supply  this  demand 
ajiparently  cannot  recognize  a  commercial  opportunity 
in  any  other  form  than  the  one  to  which  they  have  been 
accustomed.  Too  many  utility  executives  still  think  of  a 
market  as  something  that  comes  to  them,  rather  than  as  a 
thing  to  which  they  should  go.  This  new  market  lies  in 
the  national  distribution  of  oil.  gasoline  and  gas  by  ]nimp- 
ing  through  pipe  lines.  And  it  is  high  time  that  the  elec- 
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A  part  of  the  picture 

Thus  map  offers  an  impression  of  how  pii)e  lines  crawl 
over  the  face  of  the  nation.  It  shows  no  gas  lines,  onl.v 
oil  lines.  It  is  adapted,  by  the  courtesy  of  the  Oil 
OoK  Journal,  from  a  national  map  published  by  that 
magazine.  It  shows  five  main  transport  lines  running 
lialf  way  across  the  United  States.  W’ithin  the  “Pro¬ 
ducing  .Areas”  are  so  many  pipe  lines  that  it  is  impossible 
to  show  tliem  on  a  map  of  this  size. 
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ratio  is  not  nearly  so  high  in  the  total  as  in  the 
fraction  here  presented.  Xumhers  of  gas  lines  of 
great  length  are  already  in  service  and  tran.spor- 
tation  of  gasoline  through  pij)es  is  being  tried 
more  or  less  experimentally,  but  on  a*  large  scale 
and  apparently  with  every  prospect  of  success. 
From  the  standpoint  of  economy  in  first  cost  and 


toton 

Rouge 


'i’Harbor  Isloind 
Terminoil 


Viiurii  x)/ 

<hl  iiftiJ  fJOfi  JoufMul 


ELECTRICAL  WORLD 


Simplicity  of  electric  pumping 

This  is  the  Oklahoma  City  station  of  the 
Sinclair-Texas  Pipe  Line  Company.  The 
motors  are  500  hp.,  2,200  volt,  3,500'  r.p.m., 
iiuluction  type.  The  centrifugal  pumps  are 
operated  in  series,  one  320  lb.  and  the  other 
280  lb.,  to  give  a  total  pressure  of  600  and 
to  handle  6d,000  bbl.  of  oil  per  day. 


ctntrifugal  puni])  is  not  considered, 

although  a  new  development  now 

under  test  may  change  the  aspect  of 

this  situation  radically.  For  gasoline 

lines  the  reciprocating  pump  is  favored  hy  operators. 

although  centrifugal  pumps  are  in  some  .use  now  and 

jtrohahly  will  .soon  find  wider  acceptance. 

Hut  whatever  the  type  of  jnimping  equipment,  electric 
drive  can  jirove  its  economy  and  worth  if  it  is  ])roi)erly 
sold  to  the  oil  industry.  The  reward  to  the  central  sta¬ 
tions  for  such  selling  effort  can  he  measured  hy  basing  an 
estitnate  of  gross  income  on  the  14.000  miles  f)f  oil  ])ipe 
line  shown  in  the  table.  Fumping  stations  are  spaced 
at  an  average  distance  of  40  miles  apart.  Each  station 
re])resents.  say,  900  hp.  The  load  factor  would  he  about 
70  per  cent.  Taking  a  rate  of  1  cent  per  kilowatt-hour, 
a  few  ])asses  on  a  slide  rule  indicate  an  annual  gross  in- 
CDiiie  of  more  than  fourteen  million  dollars.  This  is  for 
])unii)ing  oil  only.  Add  several  more  millions  for  gas  and 
gasoline  trans])ortation  to  arrive  at  the  value  of  the  mar¬ 
ket  re])resented  hy  only  recent  construction. 

f  Ml  about  three-fpiarters  of  the  14,000  miles  of  oil  lines 
shown  in  the  table  other  motive  powers  than  electricity 
are  used.  Thus  there  is  little  immediate  prospect  of 
greatly  increasing  the  utilities’  share  of  the  fourteen 
million  dollars  annually  calculated  in  the  preceding  jiara- 
graph.  Hut  if  the  electric  utilities  are  on  the  job,  as  they 
will  he  if  the  ojiportunity  is  recognized,  they  can  show 
the  oil  industry  the  economy  of  electric  operation  on  all 
new  lines.  Just  a  cursory  study  of  recent  issues  of 
petroleum  and  gas  jreriodicals  indicates  that  ])i])e  lines 
were  built  at  an  astounding  rate  during  1930.  Estimates 
range  from  3.000  to  5.000  miles  for  the  vear.  Here  is 


a  thousand  miles  from  the  oil  field 


.At  Fairbiuy,  Ill.,  is  bnateU  this  station  of  the  Texas 
Kmpire  Pipe  Line  Company.  Service  is  from  the  Public 
Service  Company  of  Northern  Illinois.  Knergy  is  sold  at 
2,300  volts  on  the  secondary  side  of  the  outdoor  sub¬ 
station,  which  is  owned  by  the  utility.  Incoming  voltage 
is  33  kv.,  stepi>ed  down  in  three  333-kva.  transfornu-rs. 
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here ;  it  is  the  third,  transportation,  that  affects  the 
greatest  nuniher  of  central  statiotis  and  that  must  he 
dealt  with  iinniediately. 

A  recent  survey  of  seventeen  pipe  lines  shows  235,1 10 
hp.  of  pumping  capacity  installed.  Of  this  capacity 
65.0(X)  hp.,  or  about  one-quarter,  is  electric.  This  indi¬ 
cates.  apparently,  that  the  central  stations  have  not  done 
so  hadly  so  far.  Hut  the  indication  is  only  apparent,  for 
the  greatest  nuniher  of  electrically  operated  stations  is 
in  the  service  territories  of  only  a  very  few  central 
stations.  The  indication  is  that  some  of  these  few  utili¬ 
ties  have  some  e.xecutives  and  power  salesmen  that  have 
done  a  good  job  against  strong  competition,  not  that  the 
central  stations  as  a  group  have  done  very  much. 

Ill  other  directions  than  actual  signing  of  contracts 
quite  a  few  things  have  been  done.  riiere  has  been  a 
ra])id  development  of  centrifugal  jninip  design  by  manu¬ 
facturers  to  adapt  these  units  more  definitely  to  pipe  line 
pumping  requirements.  Experimental  work  initiated  by 
the  Tulsa  section  of  the  .\merican  Society  of  Mechani¬ 
cal  Engineers,  in  co-ojieration  with  memhers  of  the 
.American  I’etroleum  Institute,  resulted  in  the  showing 
at  the  Petroleum  Show  in  d'ulsa  last  year  of  a  com¬ 
pletely  automatic  pumping  station.  Eroiii  this  ex[)eri- 
nientation  and  from  the  tendency  of  development  it 
e.xjiressed  has  come  an  automatic  station  eciuipped  with 
siqiervisory  control  now  in  service  at  Sand  Sjirings, 
Oida.  Electric  drive  is  in  a  much  more  advanced  stage 
for  ap])lication  to  ]iii)e  line  puniiiing  than  it  was  at  the 
heginning  of  any  other  in<lustrial  use. 


Hy  co-operative  work  of  some  pipe  line  and  utility 
companies  there  have  been  made  a  nuniher  of  authorita¬ 
tive  and  detailed  studies  of  costs  and  jierformances  of 
electrically  operated  puni])ing  stations,  d'hese  data,  while 
they  have  not  been  as  widely  disseminated  as  is  desirable, 
are  available  to  any  interested  persons  who  seek  thi  in 
out.  The  jiarticular  economic  advantages  of,  electric 
drive  as  revealed  hy  these  studies  are  sharp  reductions 
in  investment  and  ojierating  labor  costs.  The  only 
comparative  advantage  of  other  forms  of  power  is  low 
fuel  cost  as  against  the  electricity  hill.  'I'liis  claim  l()>es 
much  of  validity  when  jirojier  accounting  takes  cogni¬ 
zance  of  charges  for  handling  and  trans|)orting  oil  and 
gas  fuel,  even  though  the  fuel  may  he  the  transported 
oil  itself  or  at  its  iioint  of  first  availability'  may  co>t 
nothing  or  he  a  waste  ])roduct. 

.Another  constructive  step  is  recognized  in  the  organ¬ 
ization  of  a  suh-committee  of  the  general  power  com¬ 
mittee  of  the  Commercial  National  Section.  N.hM.. A., 
of  which  W’.  H.  Stueve,  Oklahoma  Gas  Electric  C  mn- 
])any.  is  chairman.  .A  parallel  activity',  hut  not  covering 
(juite  the  same  gromul,  is  the  Public  Utilities  Power 
Conference  as  .Applied  to  the  Petroleum  Industry. 
This  group,  which  was  organized  in  October,  1930.  under 
the  chairmanship  of  (^.  .A.  Jennings,  also  of  the  ( )kla- 
homa  Gas  &  Electric  Comixmv.  had  a  meeting  in  d'ul>a 
last  January'  at  which  some  i(leas.  which  will  he  treateil 
later  in  this  article,  were  brought  forth.  So  far  a-, 
organization  for  the  job  is  concerned  there  is  little  more 
to  he  .done.  What  is  needed  now  is  e.xecutive  under- 


Pipe  Lines  of  Recent  Construction 


Capacity 

Capacity 

.Miles 
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of  .size. 

tier  Sta- 
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.Mover 
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Day  tions  Klee. 

<  »il  .steam 

lip 

Pi|)e  In. 

Day  tions  Pdec 

Oil  .Steam  lip. 

.\tlaiitic  1*  I.,  Co. 

Shell  P.L.  Co. 

480 

10 

30,000 

8 

600 

4.800 

450  10 

30.000 

9  500 

.\jax  P.L.  Co. 

McCamey-Cushinc . 

485  10 

40.000 

14  800 

.  11,200 

TiilRa-W<M>d  Itiver  ... 

3b0 

2-10 

65,000 

7 

1,000 

7.000 

Cushinc-Wood  River  . 

400  2-10 

60.000 

10  .  . 

1,000 

10,000 

(ireat  l.akee  P.I..  Co. 

Wood  River-K.  Chicaito . 

220  8 

18,000 

5  . 

300 

1.500 

<  iknuilKee-namsdall 

bO 

6 

1 4,000 

1 

280 

280 

Stanolind  P.L.  Co. 

Uariisdall-Dea  Moines 

}>0 

8 

28,000 

7 

560 

3,920 

DrumwriKht-E.  Chicaiio . 

630  10 

80,000 

16  . 

1,200 

l<»,  200 

Ponca  Cy-Parnsdall  . 

60 

b 

14,000 

1 

280 

280 

10 

2  ... 

1,200 

2,400 

I  lea  Moinea-Chicatto . 

300 

6 

1 4,000 

6 

280 

1.680 

t)kla.  Cy-Druniwright  via  Seminole 

100  8 

50,000 

2  1.200 

2.400 

Dea  Moines-St.  Paul  . 

220 

4 

6.000 

4 

100 

400 

Drumwriftht-Houston  via  Ilealdton 

510  2-8 

30,000 

II  ... 

4  50 

4,050 

Culf  P  &  I..  Co 

\\  yomine-Kansas  City . 

. « 

»ut  ... 

( >kninlKee-Ho,inton 

4  50 

8 

20.000 

<J 

400 

3.600 

.sinclair-Tex.  P.L.  Co. 

Tulaa  to  M uncle 

630 

10 

35.000 

13 

500 

5.800 

Okla.  City-Coffeyville 

M  ulland  to  .South  Ml. 

370 

8 

20.000 

7 

400 

2.800 

Only  40,000  cap.  now  with  2  stat'ns 

165  12 

60,000 

4  1,000 

...  4.000 

Humble  P.I..  Co. 

Proposed  to  continue  to  Chicapo  and  tidewater  20’’ 

Kemper  to  H  I.  Ciulf 

330 

10 

35.000 

6 

600 

3.600 

Texas-Empire  P.L.  Co. 

Kemiier  to  Comyer-(  !ulf 

420 

8 

20.000 

7 

400 

2.800 

Cushinp-Chicapo . 

580  12 

50,000 

10 

900 

9.000 

Panhandle-Comyer 

300 

8 

20.000 

8 

400 

3.200 

Roosters  to  increase  to 

9 

800 

.  7.200 

Illinois  P.I..  Co 

75.000  bbl. 

9  1,600 

_ 14.400 

Yates  to  I.ytell  via  Del  IJio 

230 

8 

20.000 

7 

300 

2.100 

Seminole-C  iishinp . 

50  10 

40,000 

2  400 

WiHid  River-Nesley 

500 

2-8 

40.000 

3 

600 

1.800 

800 

.  1.200 

<  iklahoma  P.  A  I..  Co. 

7 

600 

4,200 

Phillips  P.L.  Co 

Drumwriuht-DeQueen . 

215 

3-8 

60.000 

2 

900 

1,800 

I’antiandle-St.  L.  via  K.C . 

690  8 

25,000 

15  ... 

500 

_  7.500 

.standbv  electric 

2 

600 

1  exas  P.L.  Co. 

700 

1.300 

Ilenryetta-Houston  .  . 

410  2-8 

20,000 

4 

400 

_  l.bOO 

Hewitt-Det^ueen 

Ib5 

8 

20.000 

5 

300 

1.500 

6  . 

600 

3.600 

BiMisters  insertetl  cat)  JO.OOO  dav.. . 

10.000 

5 

300 

1,500 

Incr'sesat  Sherman  \  ates- Houston 

390  10 

40,000 

5  ... 

800 

4,000 

1  trumwrijtht-llewitt  via  Seminole. . 

120 

8 

20.000 

3 

300 

900 

via  Carney . 

4  800 

3,200 

Prairie  F’.I..  Co. 

Panhandle-Ft.  Worth . 

290  8 

20.000 

8  ... 

300 

2.400 

Itruniwridht-WhitinK . 

630 

8  8 

200,000 

10 

2,400 

24.000 

Mapnolia  P.L.  Co. 

4 

2,400 

9.600 

Eldorado-Port  .Vrthur . 

240  8 

20.000 

8  ... 

300 

2,400 

CarroIton-W<M)d  River . 

185 

2-8 

30,000 

4 

400 

1.600 

Midland-Port  .Vrthur  via  Ft.  W'ortli 

540  2-8 

40,000 

6  . 

bOO 

3,600 

Panliandle-llealdton . 

225 

8 

20,000 

6 

300 

1.800 

6  600 

3,fi00 

Healdton-Port  .\rthur  . 

300 

8 

18.000 

8 

300 

2.400 

Seminole-Rurk  Burnett  via  Duncan 

150  2-8 

35,000 

4  ... 

600 

2,400 

Ilealdton  via  Seminole  DrumwriKht 

180 

2-8 

30.000 

5 

500 

2.500 

3  500 

Pure  t  )il  P.L.  Co. 

.Sun  P.L.  Co. 

Van-Port  .Vrthur . 

210 

10 

30.000 

5 

500 

2,500 

Bayonne-Toledo  “tlasoline” . 

450  8 

25,000 

10  500 

5.000 
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s.tan(lin.£j  and  interest  behind  these  organizations  to  make 
them  effective. 

There  are  two  matters  on  which  central  stations  must 
take  concerted  action  before  pipe  line  load  can  become 
the  major  electrical  customer  it  should  he.  The  more 
important  of  these  has  to  do  with  rate  schedules. 

]iipe  line  is  a  single  operating  unit.  It  may.  and 
freipiently  does,  traverse  the  service  territories  of  a 
inmiher  of  utilities.  The  pipe  line  owner  cannot  rea- 
Kinahly  he  asked  to  break  up  into  numerous  operating 
and  accounting  parts  the  line  that  in  his  business  is  a 
single  unit.  He  objects  violently  to  suggestions  that  he 
do  so  and  would  much  rather  pump  with  oil  or  gas 
tn<,n'nes  than  bother  with  the  complication  of  rate  sched¬ 
ules  and  service  rules  offered  by  the  different  central 
stations  from  which  he  might  buy  energy.  To  him  a 
kilow  att-hour  is  a  kilowatt-hour.  He  sees  readily  that  it 
may  cost  more  or  less  in  one  place  than  another  and  he 
is  (|uite  willing  to  admit  and  accept  that  necessity.  But 
lie  cannot  understand — and  neither  can  any  one  else — 
why.  for  instance,  one  utility  must  calculate  demand  on 
a  fifteen-minute  interval  while  its  neighbor  insists  on  a 
half  hour  or  takes  demand  as  a  proportion  of  connected 
load.  So  long  as  these  diverse  conditions  obtain  it  is 
practically  impossible  for  the  pipe  line  operator  to  buy 
electricity  and  reach  any  common  denominator  of  energy 
cost  for  the  whole  line. 

A  study  of  the  rate  schedules*  and  service  rules  of 
about  fifty  power  comj)anies  that  should  I)e  interested 
ill  pipe  line  pumping  was  presented  at  the  Tulsa  confer¬ 
ence  earlier  referred  to.  It  showed  an  amazing  and  a 
really  quite  ridiculous  diversity  of  methods  for  deter- 
niiniiig  demand,  of  consumption  hlcKks  or  steps,  of 
discounts  and  of  service  rules.  One  cannot  blame  the 
pipe  line  companies  for  shying  away  fnun  an  imbroglio. 
It  is  not  alone  to  pipe  line  business  that  these  invidious 
remarks  on  electric  rates  apply,  hut  also  to  railroads, 
packing  companies  and  all  other  industries  whose  opera¬ 
tions  are  national  in  scope.  It  is  time  for  the  central 
Stations  to  investigate  and  simplify  the  national  aspect  of 
their  rate  schedules  and  the  desire  for  pij)e  line  load 
should  he  an  excellent  inspiration  to  the  job. 

The  least  important  of  the  two  objections  to  electric 
pumping  in  the  mind  of  the  pipe  line  operator  is  the 
diversity  of  service  conditions  that  are  offered  him.  In 
the  interests  of  economy  in  purchasing  equipment  and 
of  uniformity  of  installations,  he  would  like  to  buy 
energy  from  all  central  .stations  along  his  line  at  the 
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Motor  drive  on  reciprocating  pumps 

In  the  Fairbury  station  of  the  Texas  Kmpire  Pii»e  Line 
Company  are  three  700-lb.  reciprocatiiiK  pumi>s  capable 
of  moving  74,000  bbl.  of  oil  per  day.  There  are  three  unit.s, 
two  30.000  bbl.  and  one  14,000  bbl.  The  latter,  not  shown 
in  the  picture,  is  driven  by  a  200-hp.,  2,30(»-volt,  r>8.^>-r.)>.m. 
induction  motor.  The  two  others  are  lowered  hy  syn¬ 
chronous  motoi-s  of  4.'«o  hp.  each  at  2.300  volts  and  450 
r.p.m.  The  pump  speeds  are  45  r.p.m.  on  the  two  larger 
units. 

same  voltage  and  the  same  type  of  transformer  ctumec- 
tion.  One  company  offers  him  one  voltage  with  un¬ 
grounded  delta  set-up  and  another  a  different  potential 
with  grounded  star.  These  differences,  while  they  need 
not  affect  motor  and  control  etpiipment,  do  require  varia¬ 
tions  of  design  of  transformer,  switching  and  protective 
installations  that  are  costly.  But  the  utilities  have  been 
wrestling  with  these  .standardizations  for  years  on  their 
own  account.  Progress  has  been  slow  and  it  is  not  likely 
that  it  will  he  greatly  hurried  hy  consideration  of  any 
one  particular  class  of  business. 

Of  the  two  matters,  that  of  rate  schedules  is  hy  far 
the  greatest  stumbling  block  in  the  way  of  extensive 
application  of  purchased  power  to  pipe  line  pumping.  If 
that  can  he  cleaned  up  ([uickly  the  job  will  he  pretty  well 
licked  and  differences  in  service  conditions,  while  they 
will  remain  as  a  bar  to  highest  economy,  will  not  he  an 
obstacle  imj)ossihle  to  surmount. 

Delayed  proposals  lose  business 

The  necessity  for  concerted  action  hy  the  electric  utili¬ 
ties  as  an  industry  to  get  themselves  into  position  for 
large-scale  action — that  is,  hy  reaching  agreement  among 
themselves  for  uniformity  of  rate  structures  and  serv¬ 
ice  rules — is  urgent.  Urgent  also  is  the  necessity  for 
immediate  action  on  the  part  of  any  one  central  station 
or  group  of  central  stations  if  electric  power  is  to  l>e 
used  on  any  new  pipe  line.  First  of  all,  the  instant  a 
projected  pijie  line  is  heard  about  a  utility  representativ'e 
who  has  authority  to  act  must  immediately  get  into 
touch  with  the  res])onsihle  e.xecutive  of  the  project.  He 
should  not  quibble  with  himself  over  the  cost  of  long¬ 
distance  telephone  calls  or  hesitate  to  hop  an  airplane. 
The  oil  man  works  fast.  If ’a  new  field  line  is  projected 
to  gather  oil  from  a  strike  a  day’s  delay  may  mean  the 
loss  of  millions  of  barrels  of  oil  or  large  damage  suits 
following  the  opening  of  a  gusher.  The  oil  people  think 
nothing  of'laying  down  several  miles  of  pipe  line  within 
a  few  hours  after  the  first  demand  for  it.  The  .same 
spirit  of  “it  mu.st  he  done  right  now.”  that  characterizes 
field  operations,  is  carried  over  into  the  construction  of 
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pipe  lines  of  greater  length,  even  transcontinental  ones. 
To  get  the  business  the  central  stations  must  act  with 
equal  speed. 

When  a  line  is  to  be  run  through  the  territories  of 
eight  or  ten  utilities  the  pipe  line  engineers  cannot  sit 
down  and  leisurely  analyze  an  equal  number  of  complex 
contracts  to  determine  net  costs  per  kilowatt-hour  under 
<lifferent  conditions  of  operation  as  they  affect  power 
factor,  demand,  load  factor,  etc.  The  utility  represen¬ 
tative  should  have  at  his  hand  graphical  analyses  of  the 
ilifferent  rates  so  that  instantly  he  can  say  what  net  costs 
will  be  under  stated  conditions.  Also  pipe  line  execu¬ 
tives  cannot  delay  decisions  while  they  wait  for  estimates 
on  line  extensions,  substations,  pumping  equipment  and 
control.  If  the  utility  man  has  not  a  complete  proposal 
at  his  tongue’s  tip  he  may  expect  to  lose  the  business  to 
the  indefatigable  oil  engine  salesman,  who,  you  may  be 
sure,  is  also  right  there  on  the  job. 

There  are  thus  general  and  specific  aspects  to  the 
pi])ejine  pum])ing  market  for  electricity.  In  the  face  of 
the  first  it  behooves  the  central  stations  as  a  whole  to 
take  immediate  steps  toward  a  uniformity  of  power  rate 
structures,  such  a  uniformity  as  has  long  been  desired 
and  desirable  in  service  to  all  industries  of  national  scope. 
Not  otherwise  can  the  electric  utilities  hope  for  any  con- 
.‘“iderable  share  of  business  from  the  country-wide  expan¬ 
sion  of  ])ipe  lines.  In  the  specific  aspect  any  central 
station  or  group  of  central  stations  wishing  to  .sell  energy 
to  a  ])rojected  pipe  line  must  be  willing  and  able  to  work 
at  a  speed  e<iual  to  that  of  the  ])ij)e  line  builders  them¬ 
selves.  In  both  as])ects  action  is  required.  proni])t, 
authoritative  and  decisive  action,  not  tomorrow  nor  next 
week,  but  now.  today,  immediately. 

T 

Laws  Making  Municipal 
Competition  Easier 

Only  in  New  Hampshire,  Connecticut  and  Florida  are 
privately  owned  gas  and  electric  ])roj)erties  protected  by 
a  statutory  j)rovision  making  it  mandatory  iqion  a  munici¬ 
pality  to  purchase  the  private  ])lant  before  constructing 
a  municipally  owned  jdant  to  com])ete.  This  fact,  among 
many  others,  is  revealed  in  a  study  of  state  constitutional 
and  statutory  provisions  affecting  municipal  ownership 
of  public  utilities  just  published  by  the  Institute  for 
Kconomic  Research  at  Northwestern  University.  The 
publication  is  in  wall-chart  form  with  citations  of 
statutes  through  January  1,  1931,  covering  such  pro¬ 
visions  as  the  market  area  which  the  munici])ality  may 
serve,  the  limitations  as  to  bonded  indebtedness,  the 
procedure  by  which  a  municipality  may  engage  in  the 
public  utility  business.  exem])tion  from  taxation,  sale  or 
lease  of  plants,  and  the  degree  of  state  regulation  of 
municii)al  activities  in  this  field. 

While  private  ca]utal  has  depended  largely  on  the  de¬ 
velopment  of  good  public  relations  for  indirect  protection 
against  municipal  competition,  it  has  often  received  such 
protection  through  the  operation  of  the  statutory  debt 
limitations  imposed  upon  municipalities.  However,  in 
certain  states  provisions  for  circumventing  the  restric¬ 


tions  of  the  debt  limitation  are  nullifying  this  protettion. 
For  example,  in  Nebraska  a  law  passed  in  1921  governiii" 
metropolitan  cities  specifies  that  bonds  issued  to  ac(|uire 
or  construct  electric  light  and  power  plants  or  other 
utility  plants  are  exempt  from  the  debt  limitation  ])ro- 
vision  when  a  charge  for  the  service  is  provided  sufticient 
to  pay  the  bonded  obligations  incurred.  The  initiated 
law  passed  at  the  general  election  of  November  4,  19.10, 
extends  this  exemption  to  all  cities.  Recent  changes  in 
the  laws  of  this  and  other  states  are  placing  munici])ali- 
ties  in  a  better  legal  position  to  compete  with  ])rivately 
owned  utilities. 

T 

Synchronism  Checked 
by  Voltmeter 

By  F.  M.  LEWIS 

XortJracstcni  Electric  Couipany,  Portland,  Ore. 

Recently  the  Northwestern  bdectric  Com])any  com¬ 
pleted  a  substation  in  the  business  district  of  Portland 
which  will  be  remotely  controlled  until  the  station  be¬ 
comes  large  enough  to  reejuire  an  operator.  Some  nuaiis 
of  checking  synchronism  have  to  be  i^rovided  as  there 
were  two  sources  of  feed.  To  save  the  ex])ense  of  in- 


Voltmcter  connection  for  checking  synchronism 
between  line  and  bus 


stalling  additional  control  wires,  synchroscopes,  syn¬ 
chronizing  switches  or  synchro- verifier  relays,  it  was 
decided  to  use  voltmeters  to  indicate  the  voltage  of  the 
two  buses.  As  the  remote  control  board  consisted  of 
telei)hone  keys  and  indicating  lamps  to  control  the  oil 
switches,  an  additional  telephone  key  was  added  for  each 
tie  line  as  indicated  in  the  accom])anying  diagram. 

B\'  pressing  this  key  the  voltmeter  is  connected  be¬ 
tween  the  bus  and  line  ])otential  transformers.  The 
transformers  are  so  connected  that  if  the  voltmeter  reads 
zero  the  line  and  bus  are  in  synchronism,  otherwise  the 
needle  fluctuates.  It  would  have  been  preferable  to  have 
the  voltmeter  read  double  voltage  to  indicate  synchro¬ 
nism,  but  this  would  have  necessitated  deviating  from  the 
com])any's  standard  connection  for  in.strument  trans¬ 
formers. 
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Heatins-Element  Deterioration 

Reduced  in  Cyanide  Furnaces 


By  R.  F.  JAMES  and  GLENN  COLEY 

Rcst'ivrii  Dcf'artmcut,  the  Detroit  Edison  Cow  ['any 


IX  ALL  exaniinefl  cases  of  failure  of  heatinj^  eletuents 
ill  electrically  heated  cyanide  pots  used  iu  steel  hard- 
eninjf  there  appeared  to  he  a  pnjgressive  deterioration 
of  the  chrome-nickel  elements.  This  deterioration  was 
apparent  from  the  develoinnent  of  “hot  sjiots”  and  it 
terminated  with  the  element  hnrninj^  thronj^h  and  open- 
iiifi  the  circuit.  As  a  check  on  this  deterioration,  watt- 
hour  meters  were  attached  to  a  standard  furnace  in 
production  service  and  ])eriodic  readings  were  taken. 
These  readings  showed  a  gradual  drop  in  power  con¬ 
sumption.  'This  conse(|nently  necessitated  a  longer  op¬ 
erating  cycle  to  maintain  the  constant  temperature  in  the 
furnace.  In  consideration  of  the  decreased  ]X)wer  con¬ 
sumption,  it  could  only  he  deduced  that  the  cross-sectional 
area  of  the  elements  was  decreasing.  By  plotting  the 
watt-lumr  meter  readings  and  estahlishing  the  trend  of 
the  curve,  it  became  possible  to  estimate  closely  the  life 
of  the  element. 

Investigation  showed  that,  within  the  limits  of  econ¬ 
omy.  it  was  difficult  to  exclude  cyanide  or  its  components 
from  the  element  or  heating  chamber,  Molten  cyanide 
dripping  from  the  work  as  it  was  removed  from  the  hath 
fell  on  the  hot  apron  covering  the  furnace  and  leaked  in 
through  joints.  Due  to  expansion  and  contraction  in  the 
circular  pieces  composing  the  toj).  it  was  practically  im- 
[  jxjssihle  to  make  permanently  tight  seals.  It  was  also 
f<)un(l  that  molten  cyanide  or  its  components  seeped 
I  through  the  metal  of  the  bath  container  even  though  no 

'  flaws  in  the  casting  could  he  discerned.  Examination  of 

I  failed  furnaces  showed  a  "mossy”  growth  on  the  exterior 
wajls  of  the  container  and  deposits  of  what  appeared  to 
Ih.*  cyanite  on  the  floor  of  the  element  chamber  under  the 
I  container.  Small  jnles  of  metallic  scale  were  found 
i  around  the  elements. 

hroin  these  indications  it  was  evident  that  the  element 
deterioration  was  associated  with  the  presence  of  cyanide 
or  its  components.  To  determine  the  effects  a  piece  of 
I  chronu-nickel  wire  was  supported  in  a  closed  hood  which 
Covered  a  sand  hath  containing  a  crucible  of  molten 
sorliuin  cyanide.  The  wire  was  heated  by  the  passage 
ot  a  current  and  watt-hour  meter  readings  were  taken. 
The  set-up  was  run  during  the  dav  and  allowed  to  cool 
at  night,  thus  simulating  the  work  cycle  of  jiroduction 
furnaces.  Plotting  of  readings  showed  the  same  type  of 
curve  as  was  obtained  from  the  ])roduction  furnace.  A 
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natural  acceleration  took  place  due  to  the  increased  con¬ 
centration  of  cyanide.  Typical  deterioration  did  not 
occur  when  the  wire  was  heated  in  air.  It  was  also  found 
that  the  rate  of  element  deterioration  in  the  presence  of 
cyanide  increased  with  an  increase  in  eleuient  tempera¬ 
ture.  .Approximately  1,650  deg.  F.  marked  the  economic 
maximum  temperature. 

From  these  field  observations  and  laboratory  e.x[)eri- 
ments  the  following  conclusions  were  drawn : 

1.  Cyanide  or  its  components  have  a  deleterious  effect 
upon  chrome-nickel  alloys. 


Time  in  Service,  Days 


Power  input  decreases 

These  characteristic  curves  of  iKiwer  input  and  element 
temperature  for  a  commercial  cyanide  iK>t  indicate  the 
progressive  deterioration  of  the  heating  element. 

2.  The  reaction  between  cyanide  and  chrome-nickel 
alloys  increases  rapidly  with  an  increase  in  temperature, 
and  approximately  1.650  deg.  PL  is  the  maximum  safe 
temperature  for  economic  operation. 

3.  It  is  not  economically  practical  to  exclude  cyanide 
or  its  components  from  the  element  chamlter, 

4.  The  deterioration  of  chrome-nickel  heating  elements 
heated  in  air  is  e.xceedinglv  slow  (at  teui]K*ratures  below 
1.800-2.000  deg.  F.). 

Based  upon  these  conclusions  a  hyjxtthesis  was  pro¬ 
pounded  to  explain  the  deterioration  of  the  heating 
elements : 

When  cool,  the  heating  elements  are  in  a  normal  room  atmos¬ 
phere.  As  the  furnace  is  brought  up  to  temperature,  the 
atmosphere  in  the  element  chamber  gradually  changes  fn»m 
normal  to  one  containing  cyanide  or  its  components.  This  is 
due  to  the  volatilization  of  the  cyanide  that  has  entered  the 
element  chamber  by  one  of  the  ways  previously  discussed. 

The  e.xact  reaction  of  either  sodium  or  potassium  cyanide 

1057 


[ 


Time  in  Service,  Days 

Cyanide  vapors  attack  chrome-nickel 


I^iljoratt>ry  oh.sfrvations  of  ohronie-nickel  wire  heated 
over  molten  sodium  cyanide  and  in  air  establish  the  fact 
of  rapid  cyanide  corrosion. 


with  clinniic-iiickcl  cannot  bo  dotinitoly  stated.  Xormally  the 
cyanides  when  lieated  simply  lu.se.  except  wlien  in  the  presence 
of  air  tliey  take  o.\y>>en  from  tlie  .air  and  become  relatively 
inactive  cyanites.  Both  sodium  and  potassium  cyanide  are  very 
IHtwerful  reducinp  agents  and  as  such  might  attack  the  coating 
«)f  protective  o.xide  usually  found  on  chrome-nickel  elements. 
However,  lioth  of  these  cyanides  readily  form  comple.x  salts 
when  heated  with  metals  and  it  is  probably  these  salts  that 
are  found  around  the  elements  in  failed  furnaces. 

When  the  furnace  is  at  heat,  a  condition  exists  where  the 
concentration  of  cyanide  is  at  a  maximum  and  atmospheric  air 
at  a  minimum.  riiis  lack  of  oxygen  ix'rmits  the  cyanide  to 
exist  as  such  without  the  cliange  to  cyanite.  .\t  this  period 
the  elements  are  hottest  and  conditions  are  at  optimum  for 
rapid  destructive  reaction.  The  scale  or  dust  cau.sed  by  re¬ 
duction  of  oxide  is  formed  as  a  hard  shell  on  the  elements 
at  this  time.  .\s  the  furnace  cools  down,  the  outside  air 
enters  the  element  chamber  and  tends  to  neutralize  tbe  chamber 
atmosphere  by  converting  the  cyanides  to  inactive  cyanites. 
.\s  the  elements  cool  they  contract  and  the  partially  reduced 
scale  flakes  off,  leaving  tlie  virgin  metal  exposed  to  a  repeti- 
ti(»n  of  the  attack  of  alternate  oxidation  and  reduction  during 
the  ne.xt  heat.  This  cycle  tends  to  decrease  the  cross-sectional 
area  of  the  heating  elements  and  constitutes  the  deteriorati<in. 
On  the  strength  of  this  hypothesis,  it  is  evident  that  the  mainte¬ 
nance  of  an  oxidizing  atmosphere  in  the  element  chamber  at 
all  times  is  essential  to  the  preservation  of  the  elements. 

W’itii  lhc.se  ideas  in  niiiul.  an  ex]ierinicntal  furnace  of 
an  air  circulation  tyjie  was  desijj^ned  and  built  by  tbe 
research  laboratory  of  tbe  Detroit  lulison  Company  and 
placed  in  tbe  jilant  of  tbe  (jeniiner  Manufacturing  Com- 
])any  of  Detroit  for  a  life  and  production  test.  Tbe 
furnace  is  pictured  and  described  in  tbe  acconiiianying 
tlrawing.  Tbe  service  in  tbe  test  was  as  severe  as  could 
be  because  of  tbe  heavy  jiroduction  rcciuired  from  tbe 
jiuts  in  tbe  (jemmer  plant.  They  are  used  for  hardening 
steering  gear  sectors  and  a  maximum  production  ])er 
hour  is  re(|uired. 

riie  test  pot  as  designed  has  an  in]iut  of  43  kw.  After 
a  service  of  1  .X(X)  work-hours  a  check  of  tbe  element 
showed  a  power  iiijiut  of  42.5  kw.,  which  is  a  consider¬ 
able  imjirovement  over  tbe  power  consumption  curve 
shown  by  tbe  earlier  investigation.  Xo  scale  was  found 
around  tbe  elements,  but  tbe  |>ot  showed  traces  of  leakage 
and  a  heavy  dejiosit’of  what  apjieared  to  be  cyanites  was 
found  on  tbe  floor  of  tbe  element  chamber.  I'dectrical 
tests  and  physical  examination  showed  no  deterioration 
of  tbe  elements.  On  production  this  furnace  consistently 
jinxluced  more  than  4  lb.  of  work  per  kilowatt-hour  with¬ 
out  any  covering  of  tbe -pot.  A  full  charge  of  work  is 
delivered  in  eighteen  to  twenty  minutes,  which  is  well 


within  tbe  production  speed  desired  on  this  work.  An 
interesting  feature  of  tbe  •furnace  o])eration  was  tbe  jack 
of  apjireciable  quantities  of  the  black  sludge  wdiicb  u'-u- 
ally  forms  on  the  surface  of  molten  cyanide.  It  i-  be¬ 
lieved  that  this  sludge  is  a  cyanite  caused  by  the  oxidation 
of  tbe  cyanides  and  is ’suppressed  by  tbe  lower  temi>i  ra- 
ture  differential  and  uniform  heating  of  this  type  of  j-ot 


At  the  bottom  of  the  element  chamber  is  the  discharpe  of 
the  air  inlet  pipe.  This  opening  is  obstructed  by  a  baffle 
so  arranped  as  to  assist  natural  convection  in  dlrectiup 
the  air  flow  against  the  elements  during  the  heating  pe¬ 
riod  and  against  the  container  during  the  cooling  period. 
In  this  manner  the  element  chamber,  during  the  hot  cyc  le, 
is  swept  with  clean  air  at  the  critical  points.  To  permit 
natural  draft  to  accomplish  the  work  just  outlined,  off¬ 
takes  opening  into  the  highest  point  of  the  combustion 
chamber  are  led  off  radially  into  a  bustle  pipe,  which  in 
turn  goes  to  a  vent  discharging  to  outdoors  above  the 
roof.  The  amount  of  air  passing  through  the  combus¬ 
tion  chamber  is  controlled  by  a  danijn'r  in  tbe  vent  inpe. 
This  circulation  of  air  accomplishes  the  dual  purpose  of 
oxidizing  any  fumes  that  get  into  the  chamber  and  temls 
to  maintain  an  even  temperature  due  to  turbulence. 

The  distance  between  the  outside  of  the  container  wall 
and  the  heating  element  was  increased  over  the  standard 
jiractice  in  order  to  hold  additional  element  cajiac  dy. 
This  was  done  in  order  to  lower  the  element  temperature 
without  decreasing  the  total  heating  capacity.  This  in¬ 
crease  in  the  volume  of  the  element  chamber  also  temled 
to  cut  down  the  heat  loss  through  the  ventilating  stack 
because  of  the  lower  thermal  head  obtained.  The  hea  y 
wall  insulation  iiermits  a  greater  degree  of  comfort  to  'he 
operator.  During  operation  with  element  temperatui >s 
at  1. (1(1(1  deg.  K.  no  great  discomfort  is  felt  when  standing 
directly  against  the  furnace  exterior. 


1058 


ELECTRICAL  WORLD— 


Automatic  Control  Imp  roves 

Electrolytic  Products 


By  F.  A.  BYLES 

General  Electric  Company.  Schenectady,  N.  Y. 


Electroplating,  one  of  the  oldest  of  elec¬ 
trical  processes,  has  taken  a  new  spurt  with  the 
arrival  of  chromium  plating.  Zinc  is  l)eing  pro¬ 
duced  in  huge  quantities  by  electrolytic  methods  to  a 
degree  long  dominant  in  the  copper  field.  Deposition 
of  non-metallic  substances  is  a  tempting  possibility.  All 
these  ]irocesses  are  founded  on  definite  quantitative  rela¬ 
tionship  between  current  and  rate  of  deposit.  In  many 
of  them  positive  control  of  the  current  at  the  various 
stages  is  imperative  if  the  product  is  to  l^e  uniform  and 
acceptable.  A  discussion  of  the  principles  of  control 
and  their  su|)eriority  is  of  immediate  interest. 

Modern  production  re(juiring  the  use  of  electrolytic 
]irocesses,  both  from  the  cost  and  quality  standpoints, 
demands  that  the  work  be  carried  on  using  known 
factors.  The  quantity  and  quality  of  a  given  metal 
dejiosit  requires  the  close  attention  of  those  in  charge 
of  that  process.  This  attention  may  consist  of  careful 
manual  control  or,  as  will  be  shown  by  this  article,  this 
work  may  well  be  delegated  to  an  automatic  regulator, 
which  will  not  only  bring  about  the  desired  results, 
without  the  constant  attention  of  the  workmen,  but  will 
do  so  much  more  accurately. 

W  hen  an  electric  current  is 
l»a'>ed  through  an  electrolyte  con¬ 
sisting  of  a  metallic  .salt  solution, 
a  quantity  of  metal  is  liberated 
projjortional  to  the  strength  of  the 
current  and  the  time.  For  in¬ 
stance,  let  us  consider  a  copper- 
sulidiate  solution,  where  copper 
enters  as  a  monad  with  an  elec¬ 
trochemical  e  ([  u  i  V  a  1  e  n  t  of 
gram;  a  current  of 
ten  amperes  for  one  hour  will 
deposit  approximately  23,717 
grams.  Now  it  is  evident  from 

( dims  law,  current  =  , 

Resistance 

that  in  order  to  assure  the  con¬ 
stant  current  necessary  for  a  pre¬ 
determined  deposit,  we  must  also 
ba\(*  constant  voltage  and  resist- 
anre.  We  usually  can  count  on 
the  resi.stance  of  a  given  electro¬ 


lytic  solution,  with  the  necessary  connecting  wires  and 
busbars  being  fairly  constant,  providing,  of  course,  that 
the  temperature  factors  remain  rea.sonably  fixed.  Since 
the  circumstances  are  those  of  constant  current  through 
constant  resistance,  constant  voltag:e  jilays  an  imixirtant 
])art  in  the  electrochemical  art. 

The  usual  electrolytic  processes  are  in  one  of  the  two 
following  groups : 

1 .  Those  requiring  a  number  of  containers  of  separate 
solutions,  each  requiring  a  different  current  value;  all 
containers  being  connected  in  parallel  to  an  electrolytic 
generator,  having  a  voltage  range  to  suit  the  system. 

2.  Those  employing  tanks  or  electrolytic  units  con¬ 
nected  in  series,  the  entire  combination  being  connected 
to  a  generator  of  sufficient  voltage  to  .force  the  required 
current  through  the  system. 

These  two  groups  usually  require  different  kinds  of 
generator  regulators  to  bring  about  the  desired  current 
control. 

In  the  first  instance  it  is  evident  that  a  voltage  reg¬ 
ulator  is  the  proper  one  to  apply.  This  is  because  .sev¬ 
eral  different  current  values  are  usually  required  for 
the  various  tanks  at  the  same  time,  which  makes  it  im¬ 
practical  to  apply  a  current  regulator,  unless  a  given 
process  is  of  such  importance  as  to  warrant  installing 
one  for  each  tank.  A  voltage  regulator  so  installed  that 
it  will  hold  constant  busbar  voltage  allows  individual 
current  adjustments  to  be  made 
by  means  of  a  rheostat  in  series 
with  each  tank  circuit,  with  the 
assurance  that  when  once  made 
the  current  will  remain  constant 
for  the  desired  jieriod  of  time. 

In  the  second  instance  a  cur¬ 
rent  regulator  usually  gives  the 
most  satisfactory  results,  becau.se 
all  the  current  passes  through  the 
entire  group  of  units  in  series 
and  only  one  current  value  has  to 
be  maintained  at  a  given  time, 
and  which,  if  held  constant,  will 
l)roduce  the  desired  results. 

From  the  standpoint  of  regu¬ 
lator  ap])lication,  generators  used 
for  electrolytic  processes  may  be 
divided  into  three  general  classes: 

(a)  Those  designed  for  self¬ 
excitation. 

(b)  Those  using  a  separate 
exciter. 


Hand  regulation  has  proved  to  be 
uneconomical  and  unreliable. 
Electrodeposition  is  a  calculable  proc¬ 
ess,  best  accomplished  under  closely 
controlled  electrical  supply. 

Manual  control  is  inherently  inter¬ 
mittent;  graphic  records  often  reveal 
this. 

Operators  have  been  known  to  pro¬ 
duce  perfect  tabular  records  by 
adjusting  the  control  devices  just 
before  taking  readings.  Automatic 
control  surpasses  manual  control  in 
this  respect. 
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(c)  Those  excited  from  an  ajjproximately  constant 
voltage  source,  such  as  a  shop  lighting  or  power  circuit. 

Generators  of  class  (a)  are  seldom  used  in  modern 
practice  for  low-voltage  service;  i.e.,  below  15  volts, 
except  in  comparatively  small  sizes.  This  is  mainly 
because  the  shunt  field  current  for  a  given  machine  is 
relatively  high  and  the  field  rheostat  becomes  more  or 
less  cumbersome  and  subject  to  contact  trouble  when 
exposed  to  plating  room  fumes.  Regulators  can  be  ap- 


Oenet'ator  bus 


Voltage  regulator  applied  to  parallel  generators 

Bus  volt.ige  actuates  regulator  which  controls  fieUl  cur¬ 
rent  of  the  common  e.vciter 


Voltage  regulation  for  tanks  in  parallel 

Separate  excitation  maintains  constant  voltage  by  control 
of  exciter  through  the  medium  of  main  control  magnet 
CM,  responsive  to  generator  voltage,  actuating  field  relay 
contacts  Cl  and  Ct.  Rheostat  /fWj  is  principal  determi¬ 
nant  of  the  particular  value  of  voltage  to  be  held;  con¬ 
tacts  Cl  just  touch  when  armature  of  main  control  magnet 
CM  is  energized  to  point  of  balance  with  its  spring.  Gen¬ 
erator  voltage  range  from,  say,  5  to  1  ">  volts  may  be  ob¬ 
tained  by  designing  RHa  to  absorb  the  difference  between 
tile  10  volts  range  and  the  resistance  drops  in  CM  and  /*|. 

plied  to  low-voltage  generators  of  this  class,  but  do  not 
generally  give  as  satisfactoiA'  results  as  when  a  higher 
source  of  excitation  is  used. 

Generators  of  class  (b)  with  a  sejiarate  exciter  are 
used  when  it  is  desired  to  operate  over  a  broad  voltage 
range  and  when  it  is  desired  to  reduce  the  wattage  loss 
in  the  field  rheostat  to  a  minimum.  In  many  instances 
a  sejiarate  direct -current  source  of  suitable  voltage  is 
not  available,  which  makes  the  selection  of  a  generator 
of  this  class  a  necessity. 

C^n  the  other  hand,  when  the  voltage  range  is  small 


Gerrer-afor  bus 


Counter-emf.  regulator  for  constant  voltage 
excitation  source 

Armature  of  counter-emf.  motor  M  is  in  series  with  gen¬ 
erator  field  across  excitation  bus.  Rheostat  Rhi  is  .set  to 
give  unregulated  voltage  above  normal.  Generator  field 
current  rotates  armature  of  counter-emf.  motor  rapidly 
in  reaction  with  full  excitation  on  its  field  Fn.  contacts  C, 
vibrate  rapidly  across  field  Fa  to  giv'e  constant  voltage 
regulation 


Constant  current  control  for  series  tanks 

Drop  across  shunt  subjected  to  tank  current  actuates  main 
control  relay  which  determines  exciter  voltage 
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and  a  source  of  suitable  direct  current  is  at  hand, 
generators  of  class  (c)  give  very  satisfactory  results 
and  are  readily  adaptable  to  automatic  regulation. 

Tiie  above  brief  discussion  leads  up  to  the  actual 
selection  of  voltage  regulators  to  fit  the  various  classes 
of  generators. 

Two  classifications  of  regulators 

X’oltage  and  current  regulators  most  frequently  used 
in  modern  electrolytic  practice  are  of  two  general  types: 
First,  there  are  those  in  which  the  contacts  are  connected 
across  the  entire  generator  shunt  field  rheostat  or  a  por¬ 
tion  of  it ;  when  in  o])eration  they  vibrate  rapidly,  so  as 
to  open  and  close  a  circuit  around  the  rheostat.  Second, 
there  are  those  which  employ  the  well-known  counter- 
enif.  princijde  of  bucking  down  the  shunt  field  current 
hv  means  of  a  motor  armature  connected  in  series  with 
the  shunt  field  circuit,  the  motor  field  strength  being 
controlled  by  the  regulator  contacts. 

Within  certain  limits  the  first  class,  or  rheostatic  type 
of  regulator,  is  a])i)licahle  to  all  three  classes  of  the 
above-mentioned  generators.  To  class  (a)  and  (c)  it 
is  applicable  when  the  generator  capacities  are  relatively 
small  and  to  class  (h)  it  is  applicable  in  practically  any 
capacity  met  in  modern  practice. 

The  second  class,  or  counter-emf.  type  of  regulator, 
is  particularly  apjdicahle  to  class  (c)  generators  in  large 
capacities,  when  the  shunt  field  current  is  relatively  high. 
This  is  because  a  single  set  of  main  control  contacts 
will  handle  the  shunt  field  of  a  small  counter-emf. 
motor,  which  in  turn  will  control  a  very  large  shunt 
field  current  in  the  main  generator. 

The  accompanying  elementary  diagrams  illustrate  the 
above-mentioned  regulators.  Each  diagram  is  shown  in 
such  simple  form  that  the  principle  of  operation  can.be 
easily  grasped.  Each  has  a  number  of  modifications.  The 
following  descriptive  symbols  apply  to  these  diagrams : 


Cl — Main  control  contacts. 

Cj — Kelay  contacts. 

CM — Control  magnet  or  sol¬ 
enoid. 

E — I-'lectrolytic  units. 

EX — F.xciter. 


F,,  F,.  /^.—Fields. 

G — Generator. 

M — Counter-emf.  motor. 
R\,  R. — Resistors. 

Rhi,  Rlh,  Rhz — Rheostats. 


Til  each  of  these  diagrams  the  coil  CM  is  to  he  con- 
siderecl  the  master  control  magnet,  which  is  shown  either 
connected  across  the  busbars  through  a  suitable  resist¬ 
ance  for  voltage  regulation  or  across  a  shunt,  when 
current  is  to  he  regulated.  This  coil  actuates  the  main 
control  contacts,  which,  being  kept  in  a  state  of  continual 
viliration.  bring  about  the  desired  regulation. 

It  frequently  becomes  necessary  to  interpose  one  or 
more  relays  between  the  main  control  contacts  and  the 
point  of  apjdication. 

Anti-hunting  windings  are  used  in  a  number  of  the 
regulators  in  order  to  obtain  more  rapid  contact  action, 
which,  under  certain  conditions,  greatly  improves  reg¬ 
ulation.  and  especially  so  in  cases  where  very  accurate 
regulation  is  desired. 

It  frequently  becomes  necessary  to  hold  the  current 
constant  through  a  given  process.  The  regulator  for 
this  service  is  very  similar  to  the  constant  potential 
regulator,  the  essential  difference  being  that  the  main 
control  magnet  is  designed  for  holding  constant  current 
instead  of  constant  voltage. 

When  a  constant  voltage  source  is  available  for  excit¬ 
ing  one  or  more  low-voltage  generators  a  voltage  reg¬ 


ulator  of  the  counter-emf.  tyjx?  usually  gives  e.xcellent 
results. 

Regulation  is  brought  about  by  means  of  the  counter- 
emf.  motor,  the  armature  of  which  is  in  series  with  the 
shunt  field  of  the  low-voltage  generator  across  the  ex¬ 
citation  bus.  The  control  contacts  of  the  magnet  are 
connected  across  the  field  of  the  counter-emf.  motor 
and  short  circuit  this  field  when  they  close.  A  resistor 
in  series  with  the  field  limits  the  current  through  the 
contacts  to  a  .safe  value. 

Regulators  and  counter-emf.  motors  have  been  de¬ 
signed  for  practically  any  voltage  and  shunt  field  current 
values  met  in  modern  practice. 

The  following  notes  relative  to  the  upkeep  of  reg¬ 
ulators  in  general  may  prove  helpful ; 

1.  Keep  the  regulator  clean.  Dirt  on  the  contact  sur¬ 
faces  is  e.s])ecially  harmful  to  good  regulation. 

2.  Inspect  each  regulator  at  least  once  every  month 
in  order  to  see  that  the  general  adjustments  are  correct 
and  that  parts  such  as  contacts,  pivots  and  bearings  are 
in  good  condition. 

3.  Contacts  in  particular  sbould  be  cleaned  at  regular 
periods  and  when  badly  pitted  sbould  be  removed  and 
carefully  reconditioned  on  a  fine  grain  grinding  wbeel. 

4.  When  the  counter-emf.  type  of  voltage  or  current 
regulator  is  used  see  that  the  surface  of  the  motor  com¬ 
mutator  is  kept  in  good  condition  and  that  the  brushes 
are  free  to  move  in  the  brush  holders. 

5.  If  an  adjusting  rheostat  is  used  in  series  with  the 
main  control  magnet  see  that  the  surfaces  of  the  rheostat 
buttons  are  kept  clean  at  all  times. 

6.  It  will  usually  be  found  that  the  upkeep  of  reg¬ 
ulators  used  with  electrolytic  processes  will  be  much  less 
when  the  regulator  is  installed  in  a  room  or  location 
away  from  the  electrolytic  work. 


Free  Speech — An  American  Ideal 

Sustaining  my  charge  that  a  leading  part  of  j 
the  campaign  against  the  utilities  is  an  attempt  ! 
to  throttle  the  constitutional  right  of  free  speech, 
one  of  the  bills  introduced  in  the  present  legis- 
lative  session  in  Wisconsin  may  be  cited. 

.This  bill,  which  would  amend  the  corrupt  prac- 
tices  act,  forbids  any  corporation,  directly  or  in-  ' 
directly,  either  to  support  or  oi)pose  any  jiro- 
posed  constitutional  amendment,  legislative 
measure  or  other  question  submitted  to  referen-  “ 
dum  vote  of  the  peojde.  .\mendments  directly 
affecting  public  utilities  have  pas.sed  the  legisla¬ 
ture  and  are  to  be  submitted  in  Wisconsin,  Evi-  ; 
dently,  the  plan  is  to  fix  it  so  that  the  utility  I 
companies  cannot  lawfully  defend  the  interests 
and  rights  of  their  stockholders  or  debate  the  ! 
statements  of  the  opposition.  | 

What  a  betrayal  of  American  principles :  what 
a  cowardly  attempt  to  stiffe  the  expression  of 
opinion  and  the  presentation  of  facts! 

VC .  H.  HODGE, 

I’ice-Prcsidciit 

Ryllcshy  Eii(/lnceriii(i  C-  Management  Corf>oratiim. 
ill  an  address  at  /^arsons  CoUeiie,  I' airfield,  lozea. 
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^X/hat  Can  Be  Learned 

from  the  Merchandising  Survey? 


WHAT  can  the  individual  utility  learn  from  the 
data  on  utility  merchandising  graphically  pre¬ 
sented  last  week  on  i)ages  1009  to  1020?  For 
tme  thing  it  can  compare  its  own  achievements  with 
the  averages  for  the  United  States  or  its  own  region 
and  (letermine  whether  the  conditions  under  which  it 
o] (crates  imjiose  more  or  less  sales  resistance  than  else¬ 
where.  Some  of  these  conditions  are  not  within  control 
and  methods  have  to  he  adopted  to  offset  them.  But 
many  conditions  are  within  control  and  the  experiences 
related  raise  the  question  whether  the  majority  prac¬ 
tices  of  sections  which  have  done  a  better  job  can  he 
a<loi)ted.  in  modified  form  at  least.  Of  course  living 
habits,  regional  conditions,  ])rior  sales  activity,  saturation 
and  competition  with  electric  service  have  a  definite  hear¬ 
ing  on  yearly  sales  results,  but  these  conditions  will  not 
he  accepted  as  excuses,  hut  rather  as  challenges,  by 
aggressive  sales  staffs. 

Utitil  the  electrical  industry  organizes  itself  to  sell 
conqdete  home  electric  service,  which  is  being  tried  in 
several  sections,  it  does  not  seem  unreasonable  to  assume 
that  each  cximpany  should  at  least  achieve  the  U.  S. 
average  of  accomplishment,  and  l)ecause  conditions  are 
more  favorable  in  some  jdaces  than  others,  it  should  he 
]>ossihle  to  attain  the  average  of  the  region  of  which  the 
utility  is  a  ])art.  If  unusually  favorable  local  conditions 
exist,  better  results  than  the  average  can  he  attained. 

Considering  the  achievements  recorded.  $12  mer¬ 
chandise  revenue  jier  domestic  customer  per  year  should 
not  he  too  high  a  goal  to  set  in  view  of  the  $15-$18 
average  revenue  being  earned  in  many  sections.  The 
Southwest  has  sold  as  high  as  $30  per  customer  ])er 
year  and  the  maximum  per  customer  does  not  drop 
below  $20  in  any  .section.  The  sales  expense  to  secure 
the  average  revenue  averages  about  20  |X‘r  cent  of  the 
merchandise  revcjuie  or  about  $2.50-$3  per  customer. 
But  23-27  per  cent  is  spent  with  good  results  in  some 
.sections. 

'I'he  average  reported  consumption  of  domestic  cus¬ 
tomers.  namely,  500  kw.hr,,  should  certainly  he  attained, 
as  5(X)-t*80  are  being  consumed  in  the  Southeast.  Middle 
Atlantic  and  Mountain  and  Pacific  States  on  the  average. 
When  a  company  in  the  East  North  Central  district, 
where  coal,  gas  and  oil  are  available,  can  average  2.004 
kw.-hr.  per  domestic  customer,  5(X)  kw.-hr.  looks  like  a 
very  low  figure  for  which  to  strive. 

WMiich  is  wanted — a  high  energy  revenue  or  a  high 
merchandise  revenue  ])er  customer?  A  high  combination 
would  .seem  most  reasonable,  hut  since  utilities  are  ]iri- 
marily  selling  energy  it  would  he  more  logical  to  concen¬ 
trate  on  building  energy  revenue.  To  do  this,  encourage- 


Mcrchandisc  revenue  per  customer. 
Enersy  consumption  per  customer. 
Energy  vs.  merchandise  revenue. 
Relative  values  of  devices  as  revenue 
builders. 

Unit  sales  per  customer. 

Factors  affecting  trade  relations. 

Sal  es  facilities  necessary. 

Allocation  of  sales  expenses. 
Remuneration  of  salesmen. 

Duration  of  campaign  periods. 

Price  policies  and  inclusion  of  in¬ 
stallation  charge. 

Installment  payment  and  servicing 
practices. 

Purchasing  channels  and  discounts. 


ment  of  merchandising  by  all  sales  channels  with  some 
plan  to  stimulate  energy  consumption  is  needed. 

Since  ranges,  water  heaters,  refrigerators  and  imners 
offer  the  best  possibilities  of  building  con.sum])ti<)n  they 
may  he  e.xpected  to  contribute  the  most  to  energy  rev¬ 
enue.  Cannot  the  40  per  cent  increase  in  range  sales  in 
the  East  North  Central  section  or  the  100  ])er  cent 
increase  in  the  Middle  Atlantic  and  Southeast  he 
apjtroached  by  more  comjtanies?  More  than  eight  units 
were  sold  in  one  year  iK*r  1 ,000  customers  on  the  average 
among  the  companies  reporting  and  records  of  11-20 
units  jrer  1,0(X)  customers  were  attained  in  three  sec¬ 
tions.  Water  heater  sales  have  been  greatly  .stiinulated 
( 100-225  i)er  cent)  in  the  Middle  .Xtlantic  and  Sotuheast 
states,  hut  1.4  sales  ])er  1,000  customers  seem  low  when 
2-6  i)er  1,000  customers  have  been  sold  in  some  sec¬ 
tions  in  one  year.  Besides,  ranges  and  water  heaters 
constitute  a  unit  of  service  that  might  he  sold  a>  "uch 
instead  of  piecemeal. 

Refrigerators  have  gained  such  public  acceptance  that 
11.5  units  were  sold  per  1,0(X)  customers  in  1930  mi  the 
average  and  three  sections  attained  15-17  sales  per  l.t)00 
customers.  Are  all  utilities  reaching  this  (|Uota.' 

While  the  South,  with  its  hotter  weather,  shmihl  l>e 
the  section  where  electric  ranges  and  refrigerator^  limiM 
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have  particular  customer  appeal,  conditions  elsewhere 
uiake  other  advantages  of  these  devices  attractive. 

1  rollers  have  apiiarently  found  an  appeal  in  the  West 
North*  Central  States,  where  2.7  units  have  lieen  sold 
pd-  1,000  customers  in  a  year.  Why  not  elsewhere? 

Why  is  the  promotion  of  oil  hurners  being  neglected 
1)\  utilities?  Is  the  utility  sale  of  gas  making  these  units 
an  unattractive  electrical  load,  or  is  it  because  specialty 
dealers  should  logically  handle  them?  If  the  latter,  are 
they  being  hamjiered  in  their  activities? 

WMiere  merchandise  revenue  is  wanted  to  helji  pay  the 
exiienses  of  new  business  jiromotion,  it  is  worth  remem¬ 
bering  that  the  reports  show  that  electric  washers,  radios, 
vacuum  cleaners,  incandescent  lamps,  flatirons  and  floor 
and  table  lamps  contribute  most  of  the  revenue  from 
smaller  appliances  (87  per  cent)  in  the  order  named. 


Except  for  a  few  sections,  the  saturation  of  health 
lamjis.  flcHW  polishers,  electric  clocks  and  fans  is  rela¬ 
tively  low.  The  Southeast  and  Southwest  have  done 
better  on  selling  these  jiarticular  devices  than  other  sec¬ 
tions.  so  if  a  comi)any  wants  to  know  how  to  increase 
the  merchandise  revenue  therefrom  it  might  he  advisable 
to  study  metlKxls  used  in  the  South, 

Good  trade  relations  are  more  inn^rtant  than  utilities 
being  in  the  merchandising  business,  but  it  is  possible  to 
have  both  if  the  trade  viewpoint  is  considered.  This 
viewpoint  cannot  be  ascertained  from  the  desk  or  without 
a  receptive  attitude. 

Just  considering  heavy-duty  appliances  alone,  the 
majority  of  utilities  engage  contractors  to  wire  and  install 
ranges  and  water  heaters,  for  which  they  are  paid  a 
jirice  that  covers  cost  plus  a  i)rofit.  Many  utilities  charge 


Kw.-Hk  per  Water  Heater 

Energy  Revenue  per  Water 
Heater 

Energy  Revenue 
per  (.ustomer  ^ 


3^00 

3,000 
%500 
^000  ^ 


V500  i:  I  75 

«  P 


J.000 


500 


Appliance  Averages 

Kv/.Hr.  per  Appliance 

■  Energy  Revenue 
per  Appliance 


n 

i 

m 

iS 

3.500 

3,000 

2.500 

^000  •* 
o 
o 
z 

1.500  i 
e 
) 
o 

1000  £ 

500 


E.N.C.  W.N.C.  S.W  Mt.«.Pgc. 


75 


r~]  Kw.-Hr.  per  Refrigerator 
^  Energy  Revenue  per  Refrigerator  -  - 


1,500 


50 


I  I  Energy  Revenue  per  Customer 


25 


0 


How  the  energy  consumptions  and  revenues  per  device  compare 


I'  ^cd  on  tlie  average  energy  consump¬ 
tion  and  revenue  per  device,  water  heaters, 
raiu  rs.  refrigerators  and  ironers  are  attrac- 
tivt  loads  in  the  order  named,  their  annual 
'iiiit  consumintions  being  in  the  following 
pro’.iortions  10:7:3:1. 

!<■  irigerators  produce  an  annual  unit 
roil-  iinption  approximately  30  i)er  cent 
''■or  than  the  average  annual  consumption 
per  ustomer. 

1  e  average  annual  costs  of  energy  for 


ranges,  water  heaters  and  refrigerators  are 
about  $59,  $75  and  $35,  respectively.  How¬ 
ever,  the  regional  reports  show  a  wide 
variation  in  both  energy  consumption  and 
revenue  per  water  heater  ranging  from 
l,9(X)-3,540  kw.-hr.  and  $44-$  123.  The 
variations  are  not  so  great  on  ranges,  the 
energy  consumption  hovering  around  1.500 
kw.-hr.,  with  2,000  in  the  Southeast,  and 
operating  cost  being  more  nearly  the  aver¬ 
age  but  rising  to  $85  in  the  Southeast  and 


dropping  to  $37  in  the  Mountain- Pacific 
section.  Refrigerator  consumption  strikes 
about  750  kw.-hr.  in  all  sections  except  the 
East  North  Central  and  Mountain- Pacific 
states,  where  it  is  about  b50. 

It  will  be  fibserved  that  the  unit  energy 
cost  for  ranges  and  water  heaters  is  rela¬ 
tively  low  in  the  Mountain- Pacific  and 
W  est  North  Central  sections  and  also  in 
the  Middle  Atlantic  section  for  water 
heaters. 
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Practices  and  Achievements  of  Eleven  Companies  Showing  Significant  Records 

HIcvcn  companies’  practices  and  acliievements  average  rate,  saturation,  etc.,  have  consideral)le 

liave  been  listed  by  companies.  Tlie  companies  bearing  on  the  significance  of  results.  For  ex- 

selected  are  those  whose  reports  were  most  com-  ample,  company  Xo.  707,  with  a  40  per  cent  satu- 

plete  and  show  some  significant  record  on  total  ration  of  ranges,  sold  nearly  32  units  per  1,0(X)  cus- 

mcrchandise  revenue,  per  cent  increase,  saturation  tomers  in  1930,  whereas  coinpany  No.  404,  with  33 

of  some  major  device,  kilowatt-hour  per  domestic  per  cent  saturation,  sold  39  per  1,000  customers, 

customer,  energy  or  merchandise  revenue  per  After  examining  the  achievements,  it  will  Ik* 
customer.  interesting  to  observe  the  corresponding  sales  facili- 

Some  record  achievements  are  indicated  by  heav-  ties,  sales  expense  per  customer,  allocation  (»f  sales 

ier  type,  but  examination  of  the  tables  will  show  costs,  practices  aflfecting  trade  relations,  price 

others,  because  the  conditions  under  which  achieve-  practice,  i)ayment  of  salesmen,  and  instalhnent  and 


ments 

were  made. 

such  as  number 

tif  customers.  servicing 

policies. 

Total 

Total 

Kst.  Kw.-Hr. 

Kst.  .\nniial 

.\ver.  Kate 

Per  Cent 

.\ppli.'in.  .‘s 

I'nit 

Per  Cent 

Merchandise 

Per  Cent 

from 

Knergy 

|)er  .XppliaiK'e, 

!Sat  uration 

.Sc  lid  |H*r 

Sale» 

Increase 

Kevenue 

1 ncrease 

Appliances 

Hevenues 

Cents  |)er 

(if 

1.000 

No. 

1030 

1030/1020 

1030 

10301020 

1030 

from  1030  .Sales 

Kw  -Hr. 

Appliances 

Custnmcrs 

ilaiiKes 

106 

238 

*  360 

$42,286 

-1-  435 

387,000 

$1  1,610 

3  0 

1 

5  6 

206 

146 

i  78 

24,808 

-1-  40 

210,000 

8,665 

3  05 

0  00«3 

6  8 

tot 

1.030 

4  148 

276,121 

148 

3,474,000 

:t9  i 

406 

716 

-  112 

1 10,300 

-  117 

1,074,000 

35,800 

3  34 

3 

M  0 

306 

233 

20 

34,216 

32 

450.000 

14,025 

3  Oo 

2 

5  1 

604 

183 

•  I4‘i0 

23,770 

*  1265 

210,600 

6,388 

3  0 

0  6 

3  2 

60<i 

334 

20 

62,030 

22 

768.000 

20,370 

3  8 

10 

14  8 

707 

701 

26 

04,137 

■  30 

20,267 

40 

31  6 

700 

343 

10 

47,746 

—  14 

621,000 

24,800 

4  0 

10 

10  7 

710 

4,»tit> 

16 

f>0.3.‘;40 

—  16 

;.449.tMM» 

I9S.640 

2  66 

33  3 

38  6 

404 

1  18 

4  181 

13,830 

-i-  123 

Total* 

10.‘»til 

«1.4:il.6:t:t 

16.fMI0.:{r» 

Water  Heaters 

106 

1 

$73 

3,000 

$00 

3  0 

0  02 

206 

No  1030  data  given 

30} 

503 

^  't7‘t 

Ii0.»*!l 

-  tl’i 

1,500,000 

10  4 

406 

26 

4,200 

-  5 

78,000 

1,560 

2  0 

0  4 

306 

5 

-  66  7 

338 

-  71 

3,333 

100 

3  0 

0  1 

604 

3 

4  30 

347 

-r  6l 

7,200 

146 

2  0 

0  03 

600 

120 

—  17 

14,643 

—  16 

122.400 

4,800 

3  0 

1 

3  3 

707 

345 

4  1 16 

1 1,311 

^  174 

3,375 

0 

M  8 

700 

141 

47 

1  1,467 

—  47 

160,200 

6,800 

4  0 

5 

8  1 

710 

l.70ti 

—  8 

3 1 , 1 80 

—  8 

.5.*»»H,t}4IO 

6S,040 

1  28 

l:i 

13  2 

404 

3 

353 

Total* 

i|il.34.H:t7 

H.0*»4.:»J:J 

1M49.I46 

RetrlKerators 

106 

326 

-  86 

$88,237 

-1-  07 

260,800 

$13,040 

5  0 

8 

7  1 

206 

328 

-  31 

04,528 

-  31 

237.800 

8,240 

3  46 

0  0152 

13  2 

303 

1,783 

-  88 

465,003 

01 

l.'!H.‘t.76tl 

36  7 

406 

•2.I0K 

1  1 

406.000 

—  0 

1,264,800 

63,240 

5  0 

16 

32  4 

306 

1,134 

-  13 

355.317 

1  1 

1,240,800 

.5.5.19' 

4  45 

18 

22  8 

604 

065 

-  :Wf 

314,488 

-  -JOI 

730,100 

20,068 

3  03 

12 

16  7 

600 

722 

4  4 

204,887 

—  1 

406,480 

25,270 

6  2 

1 

20  0 

707 

211 

4  32 

65,004 

-r-  70 

12 

8  5 

700 

786 

f  34 

235,548 

-t-  32 

707,400 

28,206 

4  0 

15 

41  8 

710 

734 

4  10 

201,830 

10 

440,400 

8,808 

2  0 

8 

5  7 

404 

43 

->  8 

14,542 

+  44 

Total* 

$‘'.606,6H6 

6.»ii0.4.$0 

$a‘!5,4:M 

1  rone  IS 

106 

42 

4  01 

$3,381 

-f  74 

15,120 

$736 

5  0 

0  >1 

206 

3 

40 

180 

-  82 

375 

27 

7  2 

0  00014 

0  14 

303 

20 

-  31 

1,203 

33 

4,800 

0  4 

406 

216 

—  8 

10.000 

—  10 

.U.OtNI 

•».7tM» 

5  0 

1.5 

3  3 

306 

225 

18 

15,654 

l6 

4  5,000 

1.880 

4  0 

5 

4  > 

604 

20 

-t-  570 

1,717 

-  tH.$ 

3,340 

212 

6  0 

0 

600 

62 

•  130 

3,100 

-  1  30 

43,400 

1,736 

4  0 

5 

1  7 

707 

243 

52 

18,682 

30 

8 

9  8 

700 

36 

30 

3,043 

33 

10,752 

680 

6  4 

5 

3  2 

710 

•i»N 

4 

tO.OH.3 

3 

3 

2  3 

404 

30 

2,436 

7 

Total* 

I.‘2N0 

«o;t.».5i 

•»7».:jS7 

«1.5,4lti 

♦T<it:ils  have  locn  aiijusfcd  ti>  coni;>eti>ato  fur  ■■niUsiuus. 
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Company  Identiflration 

Factors  Affecting  Trade  Relations 

.^)  =  Yes  A  “No 

106  206  303  406  506  506 

604 

609 

707 

709 

710 

404 

t^intractors  enpaeed  to  install  ranees  and  water  heaters 

<?> 

A* 

* 

<?> 

* 

■$> 

A 

A«i 

A 

A 

Pay  contractors  cost  -|-  profit . 

A* 

A 

A 

A 

Pay  contractors  flat  rate . 

A 

* 

■i 

A 

A 

A 

Installation  costs  charged  on  bills . 

A 

* 

■& 

■«> 

* 

A 

A 

Carry  installment  accounts  for  dealers . 

A 

A 

A 

A 

A 

A 

A 

A 

on  same  terms  as  utility  sales 

A 

•«> 

A 

A 

1  icalers  are  financially  able  to  participate  in  utility 
special  term  campaigns . 

* 

* 

A 

A 

At 

A 

1  Icalers  given  discount  if  purchase  from  utility  stock . . . 

* 

9> 

A 

h 

A 

A 

A 

A 

Marked  success  in  decreasing  inadequate  wiring . 

'r 

A 

A 

A 

A 

Konus  to  dealers  on  sales  based  on  energy  revenue 

A 

TA 

A 

A 

A 

A 

A 

Commissions  to  dealers  for  sales . 

A 

A 

A 

A 

A 

A 

A§ 

A 

A 

♦  Occasionally;  are  paid  cost  +  profit  t  Doubtful. 

t  Some. 

Utility 

installs,  contractor  does  wiring.  §  20  per  cent. 

Sales  Facilities,  Revenue  and  Expense 


“  Yes  A  =  No 

- - Per  Cent  .Merchandise  Revenue--  — - 


. — • — Thousand  Customers 

per- - - 

Enerpy 

Merch. 

Sales 

Total 

Com- 

Store 

Field 

Kw  -Hr 

Revenue 

Revenue 

Fixpense 

Merch. 

missions 

.Hales  Bogie  Base<l  on 

Co. 

Sales- 

Sales- 

Demon- 

per 

per 

per 

per 

Sales 

and 

.3dver- 

1  tesired 

Merch. 

No. 

Store 

man 

man 

strator 

Customer 

Customer 

Customer 

Customer 

Exp. 

Rent 

Salaries 

Ronuses 

tising 

Business 

Revenue 

IGt 

46  0 

6  6 

46  0 

460 

$23  51 

A 

■A 

20<) 

21  5 

21  5 

3  1 

21  5 

800 

42  00 

$7  97 

OP  0‘* 

r»  8 

0  8 

4  5 

2  4 

503 

13 

8  1 

13 

16  2 

594 

41  00 

22  10 

3  42 

15  4 

1  4 

3  3 

9  2 

2  4 

A 

A 

40n 

5  9 

4  3 

0  H 

9  3 

627 

39  87 

20  20 

5  65 

28  0 

0  9 

3  6 

17  9 

4  3 

A 

A 

506 

1  7 

4  2 

1  4 

24  9 

555 

28  98 

21  40 

4  17 

19  4 

1  5 

119 

3  2 

1  8 

A 

A 

50« 

17  0 

5  7 

0  9 

8  5 

550 

48  00 

A 

A 

604 

19  3 

3  9 

2  1 

58  0 

520 

29  75 

9  30 

2  73 

29  3 

1  6 

5  0 

i 

A 

609 

0  5 

12  0 

1  2 

557 

41  53 

>4  05 

5  34 

22  1 

10 

2  7 

9  7 

3  5 

A 

A 

707 

3  6 

2  8 

1  9 

25  0 

1350  one  city 

1 1 50  all  branches 

13  87 

2  91 

20  9 

7  2 

4  3 

4  4 

A 

A 

709 

4  4 

8  8 

0  9 

17  5 

637 

37  81 

23  50 

3  09 

13  2 

0  8 

1  2 

7  7 

2  5 

A 

A 

710 

2  0 

1  H 

1  2 

20  8 

1,109 

36  76 

II  54 

A 

A. 

404  .  76  OH 


Range  and  Water  Heater  Prices  and  Costs  of  Installation 


('«»iiipany  Identifleatlon 

Advertised  prices  include  installation  . 

Installation  cost  absorbed  by  utility  . 

chartred  to  capital  cost  . 

charped  to  sales  expense 

extended  to  dealer  sales  . 

Sell  at  list . 

Cost  of  installinp  ranees — dollars 
Cost  of  installine  water  heaters-  dollars 

'  Part.  2  Plus  <  arryine  charce.  *  On  ranees  only 


106 

A  =  Ves 

?06 

A 

406 

=  No. 

.506 

.508 

A 

■A 

A 

A 

V 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

■  A 

A 

A 

a' 

■A- 

60 

40 

30 

20-25 

35 

36 

25 

35 

*  Installation  cost  is  chareed  to  operatine  expense  account. 


604 

609 

707 

709 

710 

404 

■A 

A 

A 

A 

A 

A* 

A« 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A> 

A 

9 

■A 

AS 

A 

A 

A 

53 

25 

35 

3  75 

40 

25 

15 

8.41 

10 

Payment  of  Salesmen 


('onipany  Identifleatlon 

Annual  income  of  store  salesmen  (averaee). 

field  salesmen  (averape)  .  . 

Flat  salary  only . 

Commission  only— per  cent 

Salary  and  commission-  dollars  and  per  cent 


Rnniis  oa estimated  enerpy  revenue 
Salary  or  commission  -f  bonus  . . 


A—  Ves 

A — No 

106 

306 

3o:t 

406  .506 

S08 

I.COO 

1,900 

2,700  ',5(0 

1,100 

1,560 

1.800 

2,200 

2,540  2.550 

1,800 

A 

A 

A 

A  \ 

A 

lOto  15 

.\ver. 

10  A 

A  A 

I0-I5t 

A 

A 

600+5  900- 1,800  1,02+ 

+  5-20  2.400+ 
1-5 

A 

A 

A* 

A 

At 

A 

A 

A 

A 

A 

A 

A 

604 

609 

707 

709 

710 

404 

1,500 

1,203 

1,500 

1,900 

1,800 

2,000 

2,000 

2,040 

2,456 

2,500 

A 

A 

A 

A 

A 

10-20 

A 

A 

A 

A 

1,500 

1,560+ 

480-720 

1,200 

600  +  8— 

2,100+5 

5  1st  0 
sales 
IO-next2 
1 5-each 
one  over 

+  8  12 

2,100  + 
10^  12 

10  1^ 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

*  Ranees,  $15;  refriperators,  $10;  water  heaters,  $7.50  to  $15. 

t  $125  drawfinp  account.  J  Ranees,  $1  per  kilowatt.  Water  heaters,  $1  per  kilowatt. 


Installment  Payment  Practices 


Company  Idmlifleatioii 

106 

■»»6 

:to3 

406 

.506 

508 

604 

609 

707 

709 

710 

404 

Eaiiges- 

Per  cent  down . 

10 

10 

10 

10 

5  (min.) 

10 

10 

10 

5 

10 

10 

Time  to  pay  (months)  . 

12-24 

18 

24 

24  (max.) 

12 

18 

12 

18 

12 

12-14 

Waterheaters- 

Per  cent  down . 

10 

10 

10 

10 

5  (min.) 

10 

10 

10 

5 

10 

10 

Time  to  pay  (months) . 

12-24 

18 

24 

24  (max.) 

12-24 

18 

12 

18 

12 

12 

12-18 

*»frlgerators— 

Per  cent  down . 

10 

10 

10 

10 

$10  (min.) 

10 

10 

8-10 

3-20 

10 

10 

Time  to  pay  (months)  . 

12-18 

18 

24 

12-24 

24 

12 

12-24 

24 

15 

12-18-24 

Ironers — 

Per  cent  down . 

.  10 

10 

10 

15 

5  (min.) 

10 

10 

5-6 

10 

10 

10 

Time  to  pay  (months) . 

12-24 

12 

12 

24  (max.) 

12 

12 

18 

15 

12 

10 
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Senichig  Practices  on  Heavy-Duty  Appliances 


L  “  Life  of  unit. 

M  “  Material  only.  C 

l.P.  “  Manufacturer's  guarantee  period. 

T  M. 

«  Time 

and  material 

.  F 

=  Free. 

<  onipan>  Ideiitiflealinn 

ICG 

•!«e 

3o:t  4«i: 

*>00 

.50S 

G»4 

609 

707 

709 

710 

4in 

Rani^ev 

.ServiciiiK  period  (inuntlis). . 

ItaKin  of  cliarge  . 

I. 

.  M. 

12 

OP  OP. 

M.  T.M. 

12 

T..M. 

12 

12 

F 

OP. 

T.M 

12 

M. 

12 

F 

T.M. 

12 

7%  2 

lOp-  OJ 

Haler  Heaters- 

Servicing  period  (inonflis) . 

.  12 

12 

OP. 

12 

12-24 

12 

OP. 

12 

12 

12 

Basis  of  cliarge  . 

.  M. 

M. 

T  M 

F 

T.M. 

M. 

F 

T.M. 

7";.-  2 

10  3 

RefrlKeralors- 

.'^rvii'ing  jieriod  (months)  . 

.  1.. 

12 

OP. 

12 

12 

3f. 

OP. 

24 

2i 

Basis  of  charge  . 

.  M. 

T..M. 

F 

T.M. 

F 

F 

Irwners- 

Servicing  jieriiKl  (months).  .  . 

.  12 

12 

OP. 

12 

12 

12 

(;.p 

12 

5 

Basis  of  charge . 

.  M. 

M. 

T.M. 

F. 

T.M. 

F. 

T.M. 

10 

tlie  installed  cost  on  the  cnstotners'  hills,  hut  this  price 
practice  will  he  discussed  later.  W'hile  only  about  one- 
third  of  the  utilities  carry  dealers’  accounts,  perhaps  there 
is  no  reason  for  doiiytj  so  unless  the  dealers  need  or 
seek  this  assistance,  since  any  semblance  of  paternalism 
is  obnoxious  to  some  people. 

.\hout  37  ])er  cent  of  utilities  report  that  they  encour- 
aj^e  dealers  the  same  as  they  do  their  own  salesmen,  by 
])aying  a  commission  on  sales  (as  hic^h  as  25  ])er  cent 
and  averaging  \2\  per  cent ).  hut  no  commission  is  based 
on  energy  revenue  jwoduced.  Since  the  pro])er  balance 
(tf  attention  between  energy  revenue  and  merchandise 
revenue  is  necessary  an  energy  revenue  commission 
deserves  consideration.  Some  comments  on  this  subject 
are  included  later. 

Sales  facilities  apparently  need  study  as  they  differ 
greatly.  Three  sections — Xew  England.  Middle  Atlantic 
and  Southeast — average  one  field  •salesman  for  every 
2.100  customers,  whereas  the  East  North  Central  section 
has  one  salesman  for  every  l.SCX)  customers.  Some 
companies  in  every  region  have  one  salesman  for  every 
customers.  Doubtless  the  latter  practice  is 
unnecessary  except  in  sjwrsely  settled  districts,  hut  the 
large  number  of  customers  which  some  salesmen  have 
to  cover  ])rohihits  intimate  contact. 

Likewise  with  stores.  Should  a  store  serve  a  terri¬ 
tory  of  12.(XK>-1 2.500  domestic  customers  as  in  Xew 
Phigland  and  the  Middle  Atlantic  sections,  or  5.000-6.(XX) 
as  in  the  .Southwest  and  Mountain  and  Pacific  territories? 
In  some  .systems  a  store  is  provided  for  every  2.000-3.000 
customers,  d'he  answer  depends  chiefly  on  the  density 
of  population,  convenience  to  customers  and  the  load- 
huilding  activity  of  other  agencies. 

.Allocation  of  sales  expenses  is  another  topic  deserving 
study.  Doubtless  some  utilities  base  their  expenditures 
on  the  new  business  desired,  hut  others  base  it  on 
merchandise  revenue  earned.  Based  ‘on  the  latter,  it  is 
interesting  to  observe  that  four  sections  which  did  a  j^ar- 
ticularly  good  merchandising  job  last  year  spent  12-15 
per  cent  of  their  merchandise  revenue  about  equally 
divided  between  salaries  and  commissions.  The  total 
amount  and  proportions  depend  on  what  is  neces.sary  to 
make  salesmen  give  every  customer  adequate  attention 
after  a  sale  is  consummated  and  still  stimulate  acquisition 
of  new  business. 

Rent,  or  its  equivalent,  does  not  .seem  to  he  asses.sed 
its  proi^r  value  in  some  cases,  although  it  is  recog¬ 
nized  that  utilities  frecpiently  utilize  space  for  merchan¬ 
dising  that  would  have  to  he  provided  anyway. 

Advertising,  an  integral  i)art  of  sales  e.xi)ense,  ranges 
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from  3-V-4V  jier  cent  of  merchandisitig  revenue  for  four 
districts.  Is  this  method  of  creating  mass  impre»i<in 
and  thereby  leaving  salesmen  more  time  to  di.scuss  specific 
conditions  used  as  much  as  it  should  he  to  help  sak>? 
It  doesn't  seem  so.  Of  course,  the  value  of  any  adver¬ 
tising  depends  on  the  medium  used  and  phrasing  the 
message  so  it  arouses  buyer  interest. 

Remuneration  of  field  salesmen  seems  low — SI. 200- 
$3,000.  with  an  average  of  $2.(X)0.  The  payment  i>  imt 
low  if  able  salesmen  can  he  secured  at  these  rate>  in 
competition  with  other  .sales  occupations,  hut  it  seems 
that  much  better  results  could  he  secured  if  higher 
remuneration  were  paid  to  attract  better  salesmen.  ( >ne 
company  pays  field  salesmen  as  high  as  S3.000  plu>  10 
per  cent  commission  and  does  a  very  good  sales  j(»h. 

To  balance  the  sales  effort  on  securing  merchandise' 
and  energy  revenue,  it  ap])ears  necessary  to  have  a  cum- 
mission  embodying  a  factor  based  on  energy  revenue 
produced,  like  some  companies  have  adopted :  e.g..  1  cent 
])er  kilowatt-hour,  4  per  cent  of  commercial  and  flat-rate 
revenue.  $1  per  kilowatt,  $2  per  range.  $1  jier  refrig¬ 
erator  and  $4  per  water  heater.  But  this  factor  shdiild 
not  he  so  high  that  the  salesman  is  stimulated  to  con¬ 
sider  energy  consumption  above  customer  satisfaction. 

If  the  composite  sales  effort  of  utilities  on  heavy-duty 
aj)|)liances  (showing  variations  over  the  year  in  sales 
])romotion  on  different  devices)  has  any  basis  of  reason 
it  would  seem  that  May  and  Xovemher  have  been  found 
to  he  the  best  months  to  sell  ranges  and  water  heaters 
and  May  the  best  time  for  refrigeration.  Is  there  any 
evidence  to  support  this  deduction?  There  is  so  inncli 
to  he  said  pro  and  con  about  either  continuous  or  repeated 
short-term  sales  efforts  that  the  length  of  campaign 
periods  is  mentioned  only  to  renew  consideration  of 
which  procedure  has  the  most  merit. 

Price  policies  and  wiring  and  installation  cost  have 
raised  so  much  discussion  that  it  should  he  interesting 
to  observe  that  90  jier  cent  of  the  utilities  report  tliat 
adv'ertised  prices  of  ranges  and  water  heaters  ever 
installation.  More  than  .50  per  cent  of  the  companies 
absorb  the  installation  cost  either  in  sales  promotinii 
expense  or  capital  account,  where  this  jiractice  is  allowed. 
Nearly  85  per  cent  base  their  advertised  price  on  list 
jirice. 

Co.st  of  wiring  and  installing  ranges  runs  as  high 
as  $75  and  averages  $35.  while  the  corresponding  figures 
for  water  heaters  are  $55  and  $24.  Since  these  units 
are  comjdementary  the  cost  of  wiring  and  installing 
devices  together  should  he  considered. 

Absorption  of  installation  cost  needs  elaboration  to 
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the  extent  that,  if  followed,  this  practice  should  he 
extended  to  other  sales  outlets  so  there  will  he  no 
criticisui  of  unfair  trade  i)ractices.  Expenses  of 
imtinotinjj  new  business,  which  are  not  out-and-out 
mer>.  handisinj^  expenses,  hut  necessary  for  ])ioneerin^ 
and  developing  new  business  that  will  reduce  the  unit 
cost  of  power,  should  he  allowed  as  utility  operating 
expenses.  Whether  range  and  water  heater  wiring 
expense  is  chargeable  to  capital  account  depends  on 
several  factors :  W  hether  the  property  of  the  utility  in 
a  home  stops  at  the  meter  or  at  the  outlet:  whether 
e(|uipment  installed  by  a  utility  so  it  cannot  he  removed 
without  injuring  the  customer’s  property  l)ecomes  the 
property  of  the  customer  or  remains  utility  property,  etc. 

.Attainable  .saturation  is  so  often  tiuestioned  that  the 
4(>  per  cent  saturation  of  ranges  and  13  per  cent  .satura- 
ti(»n  of  water  heaters  on  the  W  est  Coast  might  he  con¬ 
sidered  figures  for  which  to  strive.  It  is  recognized  that 
competitive  sources  of  heat  have  a  definite  influence,  hut 
some  com])anies  in  .sections  having  gas,  oil  or  coal  or  the 
comhination  have  accomplished  results. 

Refrigeration  has  received  such  wide  public  acceptance 
that  25  per  cent  saturation  has  been  obtained  on  one 
system  and  12-16  per  cent  is  reported  by  four  sections. 
Iroiiers,  little  jmshed  by  some  utilities,  have  been  sold 
to  15  per  cent  of  the  customers  of  some  Middle  Atlantic 
and  I'ast  North  Central  companies  and  to  10  ])er  cent 
in  the  West  North  Central  zone. 

Installment  ])ayment  and  servicing  practices  are  two 
|iolicies  that  have  considerable  influence  not  only  on  cus¬ 
tomer  acceptance  hut  on  trade  relations.  Ten  per  cent 


down  with  eighteen  months  to  |)ay  on  ranges  and  water 
heaters.  24  months  on  refrigerators  and  twelve  tnonth> 
on  ironers  represents  the  majority  practice.  Twelve 
months  or  the  manufacturer’s  guarantee  jieriod  with  a 
time  and  material  charge  represents  the  majority  iirac- 
tice  on  utility  servicing,  although  free  servicing  is  quite 
extensivelv  rendered  on  water  heaters  and  refrigerators. 

However,  the  records  show  more  liberal  terms  by  some 
companies.  If  more  lil)eral  terms  must  1)e  offered  to 
secure  customer  accejitance,  they  should  he  offered  only 
after  convincing  the  remainder  of  the  trade  that  thev 
are  necessary  and  jointly  working  out  some  arrangement 
which  does  not  place  a  hardship  on  other  sales  outlets. 

Finally,  there  has  been  a  question  among  the  trade 
regarding  the  channels  through  which  utilities  purchase 
and  the  discounts  they  receive.  Purchases  through  job¬ 
bers  are  made  by  62  ])er  cent  of  the  utilities  on  ranges, 
40  per  cent  on  water  heaters.  70  per  cent  on  refrigerators 
and  55  per  cent  on  ironers.  indicating  that  utilities  are 
not  circumventing  distribution  channels  as  much  as  some 
persons  claim.  .A  very  small  portion  of  the  purchaso 
are  l)eing  made  on  holding  company  contracts — 10  per 
cent  from  manufacturers  and  35  ]H‘r  cent  from  jobbers. 
Discounts  are  chiefly  40  per  cent  from  both  manufac¬ 
turers  and  jobbers,  except  on  refrigerators,  for  which 
both  30  per  cent  and  40  per  cent  figure  conspicuously, 
the  lower  di.scount  being  most  prominent  from  jobbers. 
These  discounts  indicate  that  jobbers  are  giving  as  goo<l 
discounts  as  manufacturers,  fn  most  cases,  so  there 
should  he  less  inclination  to  circumvent  economic  distribu¬ 
tion  channels. 
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Phase  Faults  Analyzed 

on  D.C.  Calculating  Board 


By  C.  W.  BOHNER  and  G.  W.  VAUGHAN 

liufimccritui  Department,  Eleetric  Fond  cr  Share  Company 


WHICX  a  tlirec-j^hase  sliort  circuit  occurs  on  a 
threc-])hase  ])ovver  system  the  short-circuit 
currents  in  the  three  conductors  can  he  rejire- 
sented  by  three  symmetrically  arranged  vectors  of  equal 
length  and  s])aced  120  deg.  apart  as  shown  in  Fig.  la. 
V\  hen  a  single-phase-to-ground  short  circuit  occurs  on  a 
three-phase  grounded  .system  the  vectors  rei)resenting  the 
current  in  the  various  branches  of  this  system  are  not 
symmetrically  arranged,  hut  are  unsymmetrically  ar¬ 
ranged  (Fig.  lb),  the  magnitude  and  direction  of  the 
vectt)rs  de])ending  u])on  the  s\  stem  constants.  These 
unsymmetrical  vectors  can,  however,  he  resolved  into 
three  sets  of  symmetrical  component  vectors  called  posi¬ 
tive,  negative  and  zero  jdiase-setiuence  components.  It 


Fig.  1 — Unsymmetrical  fault  currents  may  be  converted 
to  symmetrical  components 

(a)  Symmetrical  three-phase  short  circuit;  (h)  un¬ 
symmetrical  sinple-phase  to  ground  fault;  (c),  (d),  (e) 
positive,  negative  and  zero  sequence  components;  (f) 
these  symmetrical  component  vectors  when  added  to¬ 
gether  vectorially  give  the  original  unsymmetrical  set  of 
vectors.  In  this  figure  Ia  represents  the  current  in  the 
grounded  phase  and  /«  and  Ic  represent  the  current  in 
the  good  or  ungrounded  jihases. 


can  he  seen,  therefore,  that  if  we  can  determine  the  value 
of  these  symmetrical  components  of  the  current  in  all 
the  branches  of  a  network  when  one  of  the  ])hases  i.s 
grounded,  we  can  determine  the  current  flowing  in  all  of 
the  conductors  of  the  network.  It  is  the  jHiriiose  of  this 
article  to  describe  a  method  whereby  with  the  assistance 
of  the  direct -current  calculating  table  the  value  of  these 
.symmetrical  comjionents  can  be  readily  determined  for 
any  system  or  network. 

The  first  step  is  to  determine  the  magnitude  and  direc 
tion  of  the  current  which  will  flow  in  all  of  the  branches 
of  the  network  assuming  a  three-phase  short  circuit  at 
all  of  the  points  in  the  network  where  single-phase-to- 
ground  short  circuits  are  to  be  considered.  A  single-line 
diagram  of  the  system  is  drawn  with  circles  representing; 
all  transformers,  reactors  and  synchronous  equijnnent 
and  also  with  circles  jilaced  at  the  middle  of  all  trans¬ 
mission  lines.  The  reactance  of  all  equi]nnent  and  trans¬ 
mission  lines  ex|)ressed  in  percentage  on  a  common  base 
is  ])laced  in  the  lower  half  of  the  circles,  and  the  ninnher 
of  the  rheo.stats  which  are  to  represent  the  equipment  on 
the  calculating  board  is  placed  in  the  uiqier  half  of  the 
circles. 

A  calculating-board  diagram  for  the  system  is  then 
drawn  as  shown  in  Fig.  5a  for  the  system  assumed  in 
Fig.  4. 

The  system  is  then  set  up  on  the  calculating  hoard  in 
accordance  with  the  diagram  just  described,  and  desired 
readings  are  taken  of  the  current  in  the  branches  of  the 
network  for  all  the  fault  locations  which  are  considered, 
'fhe  readings  thus  obtained  when  multiplied  by  the  proper 
constants  represent  the  currents  in  the  branches  <»f  the 
network  for  these  three-jihase  short  circuits. 

The  next  step  is  to  determine  the  zero-phase  setpience 
comijonents  of  the  current  in  all  of  the  branches  of  the 
network  for  single-i)ha.se-to-ground  short  circuit >  at  all 
of  the  ])oints  in  the  network  where  three-phase  >hort 
circuits  were  assumed  above.  A  single-line  diagram 
called  the  zero  jihase-sequence  diagram  is  made  up 
similar  to  the  jirevious  diagram  except  that  only  those 
transmission  lines  of  the  system  are  shown  in  which 
ground  currents  can  flow  when  one  of  the  conductors  is 
grounded.  All  rotating  synchronous  equipment  with 
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Single-phase-to-ground  shorts  create 
unsymmetrical  fault  currents  in  the 
phases.  The  paper  exhibits  the  tech¬ 
nique  in  ascertaining  from  the  direct- 
current  calculating  board  the  zero, 
positive  and  negative  phase  sequence 
components  of  the  dissymmetry. 


grounded  neutral  and  transformers  is  shown  on  this  dia¬ 
gram  as  illustrated  in  Fig.  3a  to  3k  inclusive. 

The  reactance  values  of  all  transmission  lines  are  to  be 
shown  on  this  zero-phase  sequence  diagram  as  three  and 
one-half  times  the  reactance  used  in  the  previous  dia¬ 
gram.  W  hile  this  is  only  approximately  correct,  experi¬ 
ence  has  sh(jwn  that  this  method  of  determining  the  zero 
|)hase-se(iuence  reactance  of  transmission  lines  is  suffi¬ 
ciently  accurate  for  most  practical  cases.  The  reactance 
of  all  current-limiting  reactors  is  the  same  as  for  three- 
l)hase  short-circuit  current  calculations,  except  when  in¬ 
stalled  in  the  neutral. 

As  in  the  previous  set-up,  the  numbers  in  the  upper 
half  of  the  circles  represent  the  numbers  of  the  rheostats 
on  the  calculating  board  used  for  representing  the  equip¬ 
ment,  and  the  numbers  in  the  lower  half  of  the  circle  are 
the  reactances  of  the  equipment,  all  reactance  values  being 
expressed  on  a  common  base.  The  same  rheostat  num¬ 
bers  are  used  for  all  transmission  lines  as  were  used  for 
the  same  lines  in  the  previous  set-up. 

The  network  represented  by  this  zero-sequence  dia¬ 
gram  may  now  be  set  uj)  on  the  calculating  board.  All 
the  sources  of  ground  current  are  connected  to  the  posi¬ 
tive  or  generator  bus  on  the  calculating  board,  and  the 
rest  (jf  the  network  set-up  is  in  accordance  with  the 
rheostat  numbers  shown  on  the  diagram.  Now,  instead 
of  connecting  the  negative  bus  on  the  calculating  board 
to  the  network  at  the  point  of  fault  or  short  circuit  as 
is  done  when  determining  three-jihase  short-circuit  cur¬ 
rents,  one  end  of  a  spare  rheostat — that  is,  a  rheostat 
which  has  not  been  used  for  this  zero  sec|uence  set-up — 
is  connected  to  the  network  at  the  point  of  fault,  and  the 
other  end  of  this  rheostat  is  connected  to  the  negative 
bus,  thus  placing  the  zero  sequence  network  and  this 
rheostat  in  series  between  the  positive  and  negative  buses 
on  the  calculating  board.  Tins  is  illustrated  on  the  zero 
])hase-sequence  diagram  shown  in  Fig.  5b,  the  rheostat 
shown  dotted  re])resenting  this  spare  rheostat.  The 
same-  rheostat  may  be  used  for  all  the  fault  locations 
being  considered  by  moving  its  connections  from  one 
fault  location  to  another  as  readings  are  being  taken. 
The  setting  of  this  rheostat  is  changed  for  each  fault 
location  for  which  readings  are  taken  in  accordance  with 
the  following  instructions:  Divide  the  total  short-circuit 
hva.  obtained  for  a  three-phase  fault  at  the  single-phase- 
to-ground  fault  location  under  consideration  into  the  kva. 
base  (if  the  study.  The  value  thus  obtained  when  multi¬ 
plied  by  two  is  the  setting  for  the  rheostat. 

Tor  example,  consider  the  case  of  a  short  circuit  at 


point  No.  1,  Fig.  5b.  The  total  short-circuit  kva.  for  a 
three-phase  short  circuit  at  No.  1  is  350,000,  as  deter¬ 
mined  by  the  readings  taken  for  the  three-phase  set-up. 
This  divided  into  50,000  kva.,  or  the  base  kva.,  equals 
14.5  per  cent  reactance,  which  is  the  total  equivalent  sys¬ 
tem  reactance  from  the  point  of  fault  to  all  sources  of 
generation  for  a  three-phase  short  circuit  at  No.  1.  This 
multiplied  by  two  gives  28.6  per  cent  reactance,  which 
is  the  proper  setting  for  the  rheostat.  This  procedure 
must  be  followed  for  each  fault  location  considered, 
making  sure  that  not  only  is  the  rheostat  setting  changed 
for  each  fault  location  in  accordance  with  the  instructions 
given  above,  but  also  that  the  rheostat  is  always  con¬ 
nected  between  the  point  of  fault  under  consideration  in 
the  zero-sequence  network  and  the  negative  bus.  The 
negative  bus  on  the  calculating  board  must  not  be  con¬ 
nected  directly  to  the  network  at  the  assumed  point  of 
short  circuit  but  only  through  this  rheostat.  After  set¬ 
ting  and  connecting  the  rheostats  in  accordance  with  the 
above  instructions,  desired  readings  may  be  taken  of 
total  current  in  the  fault  and  in  the  branches  of  the  net¬ 
work.  The  values  of  current  obtained  in  the  fault  and  in 
the  branches  of  the  network  when  the  netw’ork  is  con¬ 
nected  up  in  accordance  with  the  instructions  given  above 
are  to  the  zero  phase-sequence  comixments  of  the  current 
in  the  conductors  or  fault.  These  components  are  shown 
in  Fig.  1  as  Iao,  I  bo  and  Ico  and  as  a  group  are  one 
of  the  three  components  of  current  which  make  up  the 
total  current  in  the  various  conductors  of  the  network  for 
a  single-phase-to-ground  fault.  This  completes  all  the 
readings  which  it  is  necessary  to  take  on  the  calculating 
board,  since  the  value  of  the  positive  and  negative  phase- 
sequence  components  will  be  derived  below  from  the 
readings  already  taken, 

A  tabular  form  is  now  prepared.  The  numbers  of  all 


(a)  (.b)  Cc)  Cd)  (e)  Cf) 


Fig.  2 — Diagrammatic  reactance  for  line  apparatus 

(a)  Rotating  synchronous  apparatus.  X  =.  the  leakage 
or  sub-transient  reactance,  i.e.,  that  which  is  used  with 
the  ordinary  decrement  curves. 

(b)  Two-winding  transformers  (see  Fig.  2b).  X  = 
the  reactance  between  the  two  windings. 

(c)  Auto-transformer  with  tertiary  winding  not  con¬ 
nected  to  externai  circuits.  X  =  the  reactance  between 
the  series-common  and  common  windings  of  the  auto¬ 
transformers. 

(d)  Three-winding  transformers  with  one  winding  not 
connected  to  external  circuits.  .Y  =  the  reactance  be¬ 
tween  the  two  windings  which  are  connected  to  externai 
circuits. 

(e  and  f)  Auto-transformers  with  tertiary  ieads 
lirought  out  to  external  circuits  and  three-winding  trans¬ 
formers  with  all  windings  brought  out  to  external  cir¬ 
cuits 

Xnv—trr.  -  Xl.V—fr.  -  XhV  —  LV 

Ac  =  - 2 - 

Xb  =  Xhv—  ttT.  —  Xc 

X.  =  Xl.V-  trr.  Xr 

In  which  Xhv  —  trr.  is  the  reactance  from  the  high-voltage 
winding  to  the  tertiary  winding,  Xiv—ttr.  is  the  react¬ 
ance  from  the  low-voltage  winding  to  the  tertiary  wind¬ 
ing  and  Xhv  —  lv  Is  the  reactance  from  the  high-voltage 
winding  to  the  low-voltage  winding. 
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the  faults  and  the  numbers  of  rheostats  through  which 
readings  of  current  were  taken  for  each  fault  are  listed 
in  column  No.  1  as  shown.  In  column  No.  2  is  shown 
the  total  current  in  the  faults  and  also  in  the  branches  of 
the  network  for  three-phase  short  circuits  at  the  locations 
listed  in  column  No.  1.  The  term  “total  current  in  the 
fault”  for  a  three-jdiase  fault  as  used  in  the  form  is  in¬ 
tended  to  mean  the  sum  of  the  currents  in  one  of  the 
jdiases  of  all  of  the  branches  of  the  network  feeding  into 
the  short  circuit.  This  value  is  usually  obtained  directly 
on  the  calculating  hoard,  hut  can  he  obtained  by  adding 
all  the  branch  currents  feeding  into  the  fault.  Thus,  in 
the  case  of  a  short  circuit  at  No.  1  the  total  current  in  the 


T 


A  WW 


(a) 


(b)  (c)  (d)  (e) 


A  WW 


cf) 


Fig.  3 — Schematic  representation  for 
single-phase  faults 

(a)  Rotating  synchronous  apparatus.  Tiie  reactance  to 
he  placed  in  the  circles  on  this  diagram  is  not  the  react¬ 
ance  used  in  the  previous  diagram,  but  is  a  value  of 
reactance  known  as  the  Zero  i)hase-.sequence  reactance. 
This  reactance  can  be  obtained  from  the  manufacturer 
of  the  etpiipment,  or  an  approximate  value  <'an  be  as¬ 
sumed  as  27  per  cent  of  the  value  used  above  for  deter¬ 
mining  the  three-pha.se  short-circuit  current  values.  .\o 
rotating  apparatus  with  ungrounded  neutral  should  be 
shown  on  this  <liagram. 

(b)  Delta-delta,  delta — Y,  Y — Y  transformers  with 
neutrals  not  grounded  ainl  Y — Y  transformers  with  only 
one  neutral  grounded.  Since  no  ground  current  can  pass 
through  any  of  the.se  transformers,  nor  can  any  of  these 
transformers  be  a  source  of  ground  current,  they  sluudd 
not  be  shown  on  this  diagram. 

(c)  Y — Y  transformers  with  both  windings  grounded. 
These  transformers  cannot  be  a  source  of  ground  current, 
but  ground  current  can  pass  through  the  transformers. 
A'  =:  the  reactance  between  the  two  windings. 

(d)  Delta — Y  transformers  with  neutral  grounded. 
X  =  the  reactance  between  the  two  windings. 

(e)  Y-delta-Y  transformers  with  one  neutral  grounded. 
Ground  currents  cannot  pass  through  the.se  transform¬ 
ers,  but  the  winding  with  the  grounded  neutral  and  the 
delta  winding  are  a  source  of  ground  current.  X  =.  the 
reactance  between  the  gri>unded-Y-connected  winding  and 
the  delta-connected  winding. 

(f)  Delta-delta- Y  tran.sformer  with  neutral  grounded. 
X  =  the  reactance  between  each  delta  winding  and  the 
Y  windings  paralleled. 

(g)  Zigzag  grounding  transformers.  X  =  the  react¬ 
ance  between  the  two  windings. 

(h)  (i)  (j)  (k)  Y-Y  transformers  with  both  neutrals 
grounded  and  delta  tertiary  winding  and  auto-trans- 
formers  with  neutral  grounded  and  with  tertiary  wind¬ 
ing.  A'«,  Xb,  and  A'r  are  determined  in  exactly  the  same 
manner  as  A’o.  Xb  and  A'c  were  determined  above  for 
Figs.  2e  and  2f. 


Systematic  Computation  of  Ground  Current  from  Board 
Indications  of  Symmetrical  Components 


Total  in  fault  No.  1 
In  rheoRtat  No.  3 
In  rheostat  No.  5 
In  rheostat  No.  6 
In  rheostat  No.  7 
In  rheostat  No.  8 
In  rheostat  No.  9 
In  rheostat  No.  13 
In  rheostat  No.  14  . 
In  rheostat  No.  17  . 
In  rheostat  No.  18 
In  rheostat  No.  20 


. — Single  Phase-to-Ground  Fault 
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300 

915 

68 

360 

788 

—  292 

204 

556 

565 

218 

1,001 

—  347 

1,695 

Total  in  fault  No.  2  . 

34,220 

Total  in  fault  No.  1  . 

30,060 

Total  in  fault  No.  2  . 

2,410 

Total  in  fault  No.  4  . 

1,750 

Total  in  fault  No.  3  . 

25,300 

In  rheostat  .No.  10.. 

16,000 

15,100 

15,100 

45,300 

i  4,860 

13,300 

41,460 

1,560 

44,601 

137 

1,065 

2,267 

—  928 

410 

103 

773 

1,649 

—  670 

300 

10,500 

10,500 

31,500 

10,500 

6,650 

23,800 

3,850 

31,506 

fault  for  a  three-pha.se  fault  equals  the  sum  of  the  branch 
currents  in  rheostats  Nos.  7.  17  and  20.  In  column  No.  3 
are  shown  the  zero  ])hase-se(iuence  components  of  the 
total  current  in  the  faults  and  also  in  the  branches  of  the 
network  for  sinjjle-i)ha.se-to-ground  short  circuits  at  the 
k)cations  listed  in  column  No.  1.  When  the  zero  ])hase- 
sequence  conqtonent  current  flows  in  the  o|)posite  direc¬ 
tion  to  the  three-pha.se  short  circuit  current  in  the  same 
branch  of  the  network  for  the  same  fault  location,  the 
direction  of  flow  of  the  zero  ])hase-se(iuence  conqioneiit 
current  is  to  he  assumed  as  negative  and  so  indicated  on 
the  form.  The  current  values  listed  in  columns  No.  1 
and  No.  3  are  to  he  given  in  amperes  and  are  determined 
by  multiplying  the  calculating-hoard  readings  by  the 
proper  constant  to  given  amperes  at  the  voltages  of  the 
different  branches. 


Converting  to  positive  and  negative  components 

We  are  now  ready  to  determine  the  positive  and 
negative  phase-sequence  components  of  the  current.  It 
can  be  proved  mathematically  by  the  method  of  symmetri¬ 
cal  components  that  for  a  single-phase-to-ground  fault 
the  positive,  negative  and  zero  jihase-sequence  compo¬ 
nents  of  the  total  current  in  the  fault  are  e(iual.  There¬ 
fore  the  positive  and  negativ’e  phase-sequence  components 
of  the  total  current  in  each  fault  can  he  set  down  in 
column  No.  4  equal  to  the  zero  phase-sequence  compo¬ 
nent  of  the  total  current  for  the  same  fault  as  shown  in 
column  No.  3.  It  can  also  he  ])roved  that  the  distribu¬ 
tion  of  positive  and  negative  idiase-sequence  com])onents 
of  current  in  the  branches  of  the  network  for  a  phase- 
to-ground  fault  is  proi)ortional  to  the  distribution  of 
current  in  the  same  branches  of  the  network  for  a  three- 
phase  fault  at  the  .same  location.  The  positive  and  nega¬ 
tive  phase-sequence  component  amiieres  of  current  in 
the  various  branches  of  the  network  listed  in  column 
No.  1  may  therefore  he  determined  by  j)roi)ortion  as 
follows:  For  any  phase-to-ground  fault  listed  in  column 
No.  1  the  positive  and  negative  idiase-.sequence  compo¬ 
nent  amperes  of  current  in  any  of  the  branches  of  the 
network  are  equal  to  the  currents  in  the  same  branch 
of  the  network  for  a  three-phase  fault  at  the  same  loca¬ 
tion  times  the  total  zero  phase-sequence  component  ot 
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current  in  the  phase-to-grouncl  fault  divided  by  the  total 
current  in  the  fault  for  the  three-phase  fault;  or,  ex¬ 
pressed  in  another  way : 

Brandi  current  in  col.  4  = 

Branch  current  in  col.  2  X  total  current  in  col,  .t 
Total  current  in  col.  2 

'I'he  total  current  in  the  grounded  phase  of  all  of  the 
branches  of  the  network  listed  in  column  No,  1  for  a 
single-i)hase-to-ground  fault  is  equal  to  the  sum  of  the 
positive,  negative  and  zero  phase-sequence  components 
of  current  in  the  branches  of  the  network,  or  the  value 
in  column  No.  3  twice  the  value  (algebraic)  in  column 
Xo.  4. 

riie  total  current  in  the  good  or  non-grounded  phase 
is  eipuil  to  the  value  in  column  Xo.  4  minus  the  value 
(algebraic)  in  column  Xo.  3. 

'I'he  residual  or  ground  current  equals  three  times  the 
zero  phase-sequence  component,  or  three  times  the  value 
given  in  column  Xo.  3. 

Representative  example  of  the  process 

.As  an  example  consider  the  case  of  a  phase-to- 
ground  short  circuit  at  Xo.  1  :  The  total  current  in  the 
fault  for  a  three-phase  fault  is  1,850  amp.  and  for  a 
single-phase-to-ground  fault  727  amp.  The  current  in 
the  branch  of  the  network  represented  by  rheostat  Xo.  7 
for  a  three-phase  fault  is  given  in  column  Xo.  2  as  615 
amp.,  and  the  zero-phase  sequence  component  of  current 
through  the  same  branch  of  the  network  for  the  single- 
])hase-to-ground  fault  is  given  in  column  Xo.  3  as  63 
amp.  From  the  discussion  given  above  the  positive  and 
negative  phase-sequence  component  amperes  of  total  cui  - 
rent  in  the  fault  are  each  equal  to  the  zero  phase-sequence 
comi)onent  amperes  of  total  current  in  the  same  fault, 
or  727  amp.  The  positive  and  negative  phase-sequence 
component  amperes  of  current  in  the  branch  of  the  net¬ 
work  represented  by  the  rheostat  Xo,  7,  according  to  the 
above  instructions,  equal  (615  X  727)  1,850  =  242 

amp.,  and  the  current  in  the  grounded  phase  of  that 
branch  of  the  network  equals  twice  242  amp.  -(-  63  amp., 
or  547  amp.  The  current  in  the  good  or  non-grounded 
conductor  equals  62  anq).  — 242  amp.  or  — 179  amp.  The 
current  in  the  other  branches  of  the  network  have  been 
determined  in  the  .same  manner  as  for  the  illustration 
above. 


Fig.  4 — Network  of  three  stations  and  eight  lines 


It  has  been  assumed  in  the  above  method  of  determin¬ 
ing  single-phase-to-ground  short-circuit  currents  that  the 
positive  and  negative  phase-sequence  components  are 
equal  and  also  that  the  positive,  negative  and  zero  phase- 
sequence  components  are  in  phase  and  may  therefore  be 
added  algebraically  instead  of  vectorially.  While  these 
assumptions  are  not  strictly  correct,  they  are  accurate  for 
most  practical  cases  to  so  great  a  degree  that  the  error 
introduced  in  the  final  results  is  not  appreciable. 


I.E.S.  Lighting  Data  Sheets 

The  Illuminating  Engineering  Society  has  completed 
its  first  series  of  lighting  data  sheets,  48  in  number,  and 
is  ready  to  start  on  the  second  series,  J.  C,  Fisher,  chair¬ 
man  of  the  committee  on  lighting  service,  29  West 
I  hirty-ninth  Street,  New  A'ork,  announces  in  soliciting 
subscriptions.  Information  very  helpful  to  lighting  en¬ 
gineers  is  contained  in  these  sheets,  which  give  illustrated 
])articulars  of  the  type  of  units  and  the  proper  layout  of 
ecjuipment  to  solve  stated  lighting  ])roblems  of  varie{l 
kinds,  including  those  concerned  with  factories,  audito¬ 
riums.  exteriors  and  so  forth. 


Fig.  5 — (a)  Calculating-board  diagram  for  zero  phase-sequence  component  in  network  of  Fig.  4. 
(b)  Sections  in  which  no  ground  current  can  flow  are  isolated  from  the  board  set-up 
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14-hp.  electric  hoist  delivering  7 
tons  of  ties  to  boring  plant.  This 
outfit  also  has  a  5-hp.  traverse  motor 
for  spotting  the  load  into  the  mill 


Jlreating  Plant 


Operations 


mill  building  and  transmits  them  to  the  boiler  house  is 
driven  by  a  25-bp.  motor,  the  tie  borer  being  run  by 
another  25-hp.  motor  and  the  adzer  by  a  30-hp.  motor. 
These  motors  are  all  remote  controlled  through  push 
buttons  which  operate  starting  compensators,  the  power 
circuits  being  protected  by  individual  fused  safety 
switches. 

\  5-hp.  motor  fan  aids  the  transmission  of  wood  dust 
and  shavings  through  the  250-ft.  length  of  pipe  between 
the  two  buildings.  Water  pressure  for  the  process  and 
for  miscellaneous  use  is  ])rovided  by  a  steel  tank,  to  which 
the  supply  is  delivered  by  a  25-hp.  motor-driven  innnp  on 
the  shore  of  a  large  pond.  The  lighting  load  includes 
three  1,000-watt  floodlights,  an  electric  sign  and  outlets 
for  general  illumination  in  the  various  huildings. 

record  extending  over  two  years  shows  an  average 
consumption  of  0.1312  kw.  hour  per  cubic  foot  of  wood 
treated,  resulting  in  an  average  cost  of  ])ower  ])er  cubic 
foot  of  4  mills.  'I'he  energy  consumption  per  cubic  foot 
of  ties  put  through  the  mill  averages  0.077  kw-hr.,  with 
an  average  cost  of  2.3  mills  ])er  cubic  foot.  The  energy 
consumption  per  tie  handled  is  0.204  kw.-hr.,  with  an 
average  energy  cost  per  tie  of  8  mills. 


.\side  from  this  low  cost  of  power,  an  important  ad¬ 
vantage  is  gained  through  supply  from  the  Marlboro 
Electric  Company,  which  is  tied  into  the  large  network 
of  the  New  England  Power  Association.  Even  if  this 
plant  generated  its  own  power  it  would  have  been  neces¬ 
sary  to  bring  in  a  standby  line  from  the  power  system. 
'Fhe  cost  of  this  standby  service  would  oflfset  any  econo¬ 
mies  which  might  have  been  obtained  from  an  isolated 
plant. 

On  account  of  the  danger  of  interference  with  over¬ 
head  wires  from  material-handling  ecpiipment  in  the 
idant  it  was  necessary  to  run  a  large  part  of  the  distri¬ 
bution  underground,  as  itulicated  in  the  general  layout  of 
the  plant.  This  was  done  by  use  of  ])arkway  cables. 
At  tbe  pole  yard  these  cables  pass  through  a  number  of 
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outlet  boxes  which  are  raised  about  2  ft.  above  the 
j^rouiid  and  are  supjMirted  on  iron  conduit,  as  shown  on 
the  accompanying  sketch.  This  permits  a  flexible  method 
of  connecting  the  portable  gainer  and  drills  at  several 
|K)ints  in  the  yard,  as  shown  in  the  accompanying  illus¬ 
tration.  The  run  from  the  250-kva.  supply  transformer 
hank  to  the  principal  huildings  was  laid  out  in  the  part 
of  the  yard  clear  from  the  tracks,  and  this  part  of  the 
distribution  is  therefore  carried  by  overhead  construc¬ 
tion  on  a  pole  line. 

T 
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Another  Claimant  to 

Pioneer  Synchronous  Hog-Mill  Drive 


To  the  Editor  of  the  Electrical  W'orld: 

On  page  597  of  your  March  28  issue  you  publish  a 
letter  from  S.  P.  l^ordeau  of  the  Electric  Machinery 
Manufacturing  Company.  Minneapolis.  Minn.,  who 
stated  that  in  August,  1929,  the  Electric  Machinery 
Manufacturing  Company  successfully  applied  a  syn¬ 
chronous  motor  to  a  No.  25  CRSF  Mitts  &  Merrill  hog 
at  the  Packard  Motor  Car  Company  plant,  Detroit,  Mich., 
and  also  that  this  installation  was  the  first  application 
of  a  synchronous  motor  to  a  hog  for  reducing  wood. 

The  records  of  the  Wagner  Electric  Corporation  show 
that  in  December,  1925,  we  shipi^ed  two  150-hp.,  900- 
r.p.m.  Fynn-Weichsel  synchronous  motors  to  an  auto¬ 
mobile  body  plant  and  that  in  March.  1926,  a  check-up 
showed  that  thjse  motors  were  driving  wood  hogs. 

Hence,  neither  the  General  Electric  Company  nor  the 
Electric  Machinery  Manufacturing  Company  w^as  the 
first  to  apply  synchronous  motors  to  a  hog  mill.  Inci¬ 
dentally.  the  Wagner  Fynn-Weichsel  (synchronous) 
motor  is  ideally  suited  for  hog  mills,  as  it  has  the  ability 
to  carry  very  heavy  overloads  without  stalling.  Should 
an  overload  cause  the  motor  to  fall  out  of  synchronism, 
it  runs  as  a  sliji-ring  motor,  and  as  soon  as  the  excess 
overload  is  removed  the  motor  again  automatically  re¬ 
sumes  synchronous  speed.  No  special  control  equipment 
is  required :  the  motor  itself  has  the  necessary  character¬ 
istics  to  return  to  synchronous  speed. 


Wagner  Electric  C^orporation, 
6400  Plymouth  Avenue,  St. 


C.  B.  DIETRICH, 

.Advertising  Manager. 

Louis,  Mo. 


Electric  and  Natural  Gas  Transmission 
Not  Comparable 

To  the  Editor  of  the  Electrical  World: 

In  the  May  9,  1931,  issue  of  the  IClectrical  World 
there  is  an  editorial  entitled  ‘‘.\re  rransmission  Lines 
in  Natural  Gas  Areas  Outmoded?”  This  editorial  draws 
some  sw'eeping  and  unwarranted  conclusions  based  on 
an  article  which  appeared  in  a  jirevious  issue  entitled 
“Gas  Transmission  Costs  One-d'hird  of  Pdectricity." 
written  by  Claude  C.  Brown,  chief  gas  and  electrical  en¬ 
gineer  Railroad  Commission.  State  of  California. 

The  article  simply  shows,  without  drawing  any  con¬ 
clusions.  that  B.t.u.  can  be  transmitted  over  a  gas  pijie 
line  at  much  less  cost  than  over  a  transmission  line,  the 
ratio,  of  course,  being,  roughly,  three  to  one.  It  is  clear 
that  in  the  article  this  was  pointed  out  merely  as  a  matter 
of  interest  and  no  great  emphasis  was  laid  on  it  as  an 
economic  matter.  In  the  editorial,  however,  it  is  taken  ii]) 
quite  seriously  as  being  of  great  economic  im]M)rtance  and 
the  comparisons  are  drawn  between  electrical  transmis¬ 
sion  and  transmission  of  energy  over  a  gas  line  as  if  the 
two  services  are  comparable. 

It  is  quite  evident  that  the  two  cases  of  transmission 
of  energy  are  not  in  any  way  comparable  for  the  reason 
that  the  gas  energy,  after  it  has  been  transmitted,  must 
he  converted  into  electrical  energy  and  the  highest  effi¬ 
ciency  for  this  conversion  in  modern  high-pressure  steam 
plants  is  of  the  order  of  28  per  cent.  This  would  mean 
that,  in  the  case  of  the  gas  transmission,  instead  of  the 
cost  of  transmission  per  million  horsepower-hemrs  beinj,^ 
$65  it  would  be  approximately  $230,  as  compared  with 
$190  for  transmitting  the  same  amount  of  energy  elec¬ 
trically  ;  that  is  to  say.  the  cost  of  transmitting  the  re- 
(luired  amount  of  fuel  energy  over  the  gas  lines  for 
conversion  into  electrical  energy  is  approximately  20 
])er  cent  higher  than  the  cost  of  transmitting  the  same 
electrical  energy  over  transmission  lines. 

As  regards  the  question  of  reliability,  the  record  of 
some  of  the  more  recent  220-kv.  lines  in  the  battle 
against  outages  due  to  lightning  may  be  of  interest.  The 
number  of  outages  per  100  miles  per  year  is  of  the  order 
of  two.  which  cannot  be  considered  very  serious.  More¬ 
over.  the  greater  knowledge  of  lightning  phenomena  ob¬ 
tained  as  a  result  of  the  last  three  or  four  years  of 
intensive  study  in  laboratory  and  field  indicates  that  this 
outage  record  can  be  still  further  decreased.  Even  when 
such  an  outage  takes  place  its  duration  is  usually  not 
more  than  one  or  two  minutes,  and  in  most  cases  where 
the  system  has  been  designed  to  insure  stability  there 
is  no  interruption  in  the  service. 

While  I  believe  that  gas  piped  over  considerable  dis¬ 
tances  will  be  an  important  economic  factor  in  the  elec¬ 
trical  industry,  it  will  not  be  by  reason  of  alleged  ad¬ 
vantages  in  cost  of  transmitting  B.t.u..  but  by  reason  of 
the  flexibility  of  gas  as  a  fuel  for  standby  units  to  supply 
power  for  emergency  and  peak  loads,  since  it  can  he 
stored  in  large  tanks  at  little  cost.  Thus  a  city  can  be 
supplied  with  base  power  over  a  line  operating  at  high 
load  factor,  the  peak  or  emergency  loads  being  taken  care 
of  by  using  stored  gas. 

CHARLES  FORTESCUE, 

Consulting  Transmission  Engineer. 
Westinghouse  Electric  &  Manufacturing  Company, 

East  Pittsburgh,  Pa. 
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W'.  C.Alorse  New  Superintendent 
in  Seattle 

\V.  Chester  Morse,  consulting  engi¬ 
neer,  who  served  as  city  engineer  of 
Seattle,  Wash.,  during  1927  and  1928, 
has  been  named  to  succeed  J.  D.  Ross 
as  superintendent  of  Seattle’s  Lighting 


/.  C.  McQuiston,  Retiring  ^ 

Westinghouse  Official 

J.  C.  McQuiston,  whose  retirement  as  '  “  ||fc 

general  advertising  manager  of  the 
Westinghouse  Electric  &  Manufacturing  I 

Company  was  announced  in  the  May  30 
issue  of  the  Electrical  W’orld,  is  today 
one  of  the  most  widely  known  advertis- 
ing  men  in  the  United  States.  Few  men 
have  had  a  broader  experience  in  the  ' 

many  forms  of  advertising  which  have 
been  employed  during  the  past  25  years, 
and  this  background  has  enabled  him  ^ 

to  keep  the  advertising  of  his  company 
step  with  the  rapid  development  of 
the  electrical  industry.  Mr.  McQuiston 
holds  membership  in  many  organizations 
devoted  to  the  interests  of  the  electrical 
industry  and  of  advertising.  He  is  a 
past-president  of  the  Association  of  Na- 
tional  Advertisers  and  has  three  times 

been  president  of  the  Pittsburgh  Adver-  pany,  Albany,  N.  Y.  His  headquarters 
tising  Club.  For  many  years  he  has  will  be  at  Boston,  Mass.  Mr.  Wilcox 

been  prominent  in  committee  work  in  is  known  throughout  the  industry  for  his 

constructive  work  in  commercial  lines. 
He  is  a  past-chairman  of  the  Commer- 
^1^  cial  National  Section  of  the  National 

Electric  Light  Association  and  at 
present  heads  the  national  water  heating 
‘^B  committee  of  that  organization.  He  is 

VpipP^^PPll^.  a  fellow  of  the  American  Institute  of 

Electrical  Engineers,  and  has  been  ac- 
tive  in  the  N.E.L.A.  for  many  years, 

Bm  having  also  served  as  chairman  of  the 

power  sales  and  electric  refrigeration 
committees.  His  early  career  included 
work  for  the  General  Electric  Company 
and  with  power  companies  in  New  York 
state,  the  South  and  West. 

Mr.  Wilcox’s  Stone  &  Webster  afhlia- 
a  wide  range  of  activities, 
including  the  former  management  of 
properties  at  Lowell,  Brockton  and 
Pawtucket,  sales  managership  of  the 
Mississippi  River  Power  Company, 
Keokuk,  Iowa,  and  in  1923  he  was 
the  National  Electric  Light  Association,  transferred  to  Boston  to  assist  in  the 
the  Pennsylvania  Electric  Association  development  of  sales  organization  and 
and  the  American  Electric  Railway  As-  policies  for  Stone  &  Webster.  In  1928 
sociation.  he  organized  the  national  water-heating 

Mr.  McQuiston  has  been  identified  committee  of  the  N.E.L.A.,  starting  the 
with  the  Westinghouse  advertising  and  country- wide  surveys  and  analyses 
publicity  department  since  the  year  1897  which  have  resulted  in  a  revealing  and 
and  he  has  had  complete  charge  of  it  stimulating  report  on  this  subject  soon 
since  1902.  to  be  released.  Mr.  Wilcox’s  contribu- 
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tions  to  systematic  and  economic  load¬ 
building  practice  have  given  him  an 
outstanding  reputation,  and  his  cham¬ 
pionship  of  heavy-duty  service  and  long- 
range  scheduling  in  domestic  utility 
business,  in  association  with  Davis  M. 
Debard  of  Stone  &  Webster,  has  in¬ 
fluenced  not  only  these  properties  but 
many  others  in  the  directiorf  of  planned 
expansion  based  on  market  analysis. 

T 

/.  S.  Trifle  W estinghouse 
Executive 

y.  S.  Tritle,  who  was  elected  vice- 
president  and  general  manager  in  charge 
of  manufacturing,  sales  and  engineering 
operations  of  the  Westinghouse  Electric 


&  Manufacturing  Company,  as  an¬ 
nounced  in  the  May  30  issue  of  the 
Electrical  World,  spent  eight  years 
in  the  electrical  engineering  contracting 
business  before  becoming  manager  of 
the  Kansas  City  district  for  the  West¬ 
inghouse  company.  In  1915  the  St. 
Louis  and  Kansas  City  offices  were 
consolidated,  Mr.  Tritle  assuming 
charge  of  both.  In  1922  he  was  made 
manager  of  the  merchandising  division 
of  the  general  sales  department  of  the 
company.  Three  years  later,  when  a 
separate  department  was  made  of  the 
merchandising  business,  Mr.  Tritle  was 
made  general  manager  of  the  mer¬ 
chandising  department,  overseeing  en¬ 
gineering  and  manufacturing,  as  well 
as  sales  work,  with  headquarters  in 
Mansfield,  Ohio.  From  Mansfield  he 
was  moved  to  East  Pittsburgh  on  May 
1.  1929,  as  vice-president  in  charge  of 
manufacturing  operations. 

▼ 

Frederick  M.  Feiker,  formerly  a 
member  of  the  staff  of  the  McGraw- 
Hill  Publishing  Company,  Inc.,  has  been 
designated  by  President  Hoover  as 
director  of  the  Bureau  of  Foreign  and 
Domestic  Commerce.  Mr.  Feiker  is 
best  known  for  his  work,  extending  over 
a  period  of  eight  years,  as  an  editor  and 
later  as  editorial  director  and  vice-presi¬ 


dent  of  the  McGraw-Hill  company.  In 
1921,  shortly  after  Mr.  Hoover  became. 
Secretary  of  Commerce,  the  McGraw- 
Hill  company  acceded  to  his  request  to 
lend  him  the  services  of  Mr.  Feiker  for 
the  purpose  of  developing  the  contacts 
of  the  Department  of  Commerce  with 
business  and  trade.  Even  after  return¬ 
ing  to  his  editorial  duties  Mr.  Feiker 
continued  to  serve  the  department  in  an 
advisory  capacity.  For  the  past  four 
years  Mr.  Feiker  has  been  managing 
director  of  the  Associated  Business 
Papers  and  in  that  position  he  promoted 
closer  relationships  between  the  business 
press  and  the  grivernment. 

T 

T.  B.  Wilson  Heads  Louisville 
Utility 

T.  B.  WiL.sn.v,  vice-president  and  gen¬ 
eral  manager  of  the  Louisville  Gas  (Jv 
Electric  Company  since  1924,  has  been 
elected  president  of  that  company.  His 
first  connection  with  the  electric  in¬ 
dustry  was  in  1896,  when  he  was  em¬ 
ployed  by  the  Citizens  General  Electric 
Company,  one  of  the  predecessors  of 
the  Louisville  Gas  &  Electric  Company, 
in  one  of  its  generating  stations.  In 
1905  he  was  elected  secretary  and  treas¬ 
urer  of  the  Louisville  Lighting  Com¬ 
pany,  and  when  this  company,  together 
with  other  electric  utilities  of  Louis¬ 
ville,  was  merged  into  the  Louisville 
Gas  &  Electric  Company  in  1913,  he 
became  treasurer  and  assistant  secre¬ 
tary  of  the  company.  In  1915  he  was 
appointed  assistant  general  manager,  in 
addition  to  his  duties  as  secretary  and 


treasurer  of  the  company,  which  posi¬ 
tion  he  held  until  1924,  when  he  was 
elected  vice-president  and  general 
manager. 

T 

James  D.  Ross,  until  recently  super¬ 
intendent  of  the  Seattle  municipal  elec¬ 
tric  light  and  power  system,  has  been 
retained  to  advise  the  Power  Authority 
of  the  State  of  New  York  on  certain 
technical  phases  of  the  St.  Lawrence 
hydro-electric  problem.  Mr.  Ross  was 
removed  from  his  position  early  this 
year  by  Mayor  Frank  Edwards,  as  an 
incident  in  the  political  fight  over  the 
Skagit  River  hydro  project.  Details  of 
his  engineering  career  were  published 
in  the  Electrical  World  March  21. 


OBITUARY 


Charles  C.  Elwell,  a  member  of 
the  Public  LTtilities  Commission  of 
Connecticut  and  prominent  civil  en¬ 
gineer  on  governmental  and  railroad 
projects,  died  May  21,  in  New  Haven, 
at  the  age  of  74.  Mr.  Elwell  was  in 
public  office  for  the  State  of  Connec¬ 
ticut  for  almost  twenty  years,  first  as 
engineer  for  the  Public  Utilities  Com¬ 
mission  and  then  as  commissioner.  He 
was  born  in  Belfast,  Me.,  and  was 
graduated  from  the  University  of 
Maine.  He  had  extensive  railroad  and 
railway  experience  before  joining  the 
Public  Utilities  Commission  in  1911. 


Edward  H.  Palmer,  prominently 
identified  with  the  public’  utility  indus¬ 
try  in  New  York  State,  died  May  20. 
in  Geneva,  after  an  illness  of  ten  days. 
Mr.  Palmer  was  79  years  of  age.  In 
his  35  years  of  business  activity  in 
Geneva  he  organized  the  Empire  Gas 
&  Electric  Company  and  directed  the 
operation  of  many  other  companies. 
He  had  served  as  president  of  the 


Empire  Gas  &  Electric,  chairman  of 
the  board  of  directors  of  the  National 
Bank  of  Geneva,  head  of  the  Geneva 
Preserving  Company,  the  Geneva  Cut¬ 
lery  Company  and  the  Empire  Can 
Com])any.  Mr.  Palmer  was  born  in 
Clinton,  Ohio,  May  17,  1855,  and  spent 
his  early  life  in  the  ^^iddle  West.  He 
was  graduated,  from  Cornell  Univer¬ 
sity  in  the  class  of  1877.  Realizing 
that  only  through  a  combined  force 
could  the  smaller  utility  companies  be 
a  successful  enterprise  he  built  around 
the  Empire  Gas  &  Fdectric  Company  an 
organization  of  smaller  companies  in 
this  up-state  district  that  25  years  later 
attracted  the  attention  of  New  York 
financiers.  Associated  with  him  were 
companies  in  Auburn,  Seneca  Falls  and 
other  places  and  the  Central  New  York 
Electric  Company.  In  1925  this  organ¬ 
ization  was  sold  to  the  Phillips  and 
Olmstead  interests  and  two  years  ago 
to  the  Associated  Gas  &  Electric  Com¬ 
pany.  For  a  time  Mr.  Palmer  remained 
as  chairman  of  the  board,  but  in  1928 
he  resigned  his  business  connections. 
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Financial  and  Statistical  News 


New  financing  has  been  unusually  active  at  intervals  this  year 
to  date,  setting  up  a  total  of  $870,000,000,  against  $558,107,500 
for  the  same  period  last  year.  I'he  market  for  first-grade 
bonds  continues  strong.  Further  financing  to  come  into  the  market 
shortly  is  said  to  include  around  $50,000,000  for  Jersey  Central 
Power  &  Light  and  Safe  Harbor  Water  Power.  A  fair  volume  of 
refunding  remains  to  be  carried  out. 

- Public  utility  common  stocks  seem  temporarily  to  have 

succeeded  the  railroad  stocks  as  selling  targets  and  several  issues 
were  selling  close  to  a  6  per  cent  yield  basis  prior  to  the  turn  Tuesday. 
The  Electrical  World  index  of  37  power  and  light  common  stocks 
is  now  56.7,  against  56  last  week  and  a  high  of  74  for  the  year. 

T 


Stocks  Drop 
Another  Billion 

Apart  utterly  from  any  relation  to 
earnings,  prospects  or  property  values, 
utility  stocks  continue  to  swing  down 
to  new  lows.  This  week’s  selling — 
distress,  panic  or  short,  or  all  three 
together — has  left  many  seasoned  issues 
back  at  1926  levels  as  of  June  3. 

Looking  over  some  current  quota 
tions  and  comparable  1929  highs  does 
not  inspire  much  respect  for  the  pub¬ 
lic’s  ability  to  judge  values.  American 
&  Foreign  Power,  for  example,  was 
199  and  is  now  about  22.  American 
Power  &  Light  was  considered  worth 
175,  now  32.  North  American  was 
186,  is  60.  Standard  Gas  &  Electric 
was  “worth”  243,  but  is  now  “worth”  56. 

Last  month’s  selling  offers  another 
picture.  Without  the  slightest  change, 
unless  for  the  better,  in  the  utility  out¬ 
look,  the  public  lopped  nearly  a  billion 
from  the  face  value  of  the  industry’s 
common  stocks. 

T 

Energy  Production  Points 
Toward  Recovery 

Reports  of  electrical  energy  produc¬ 
tion  by  the  United  States  Geological 
Sur  vey  seem  to  indicate  a  tendency 
toward  recovery  in  the  demand.  April 
output,  7,656,739.000  kw.-hr.,  was  only 
4  per  cent  less  than  in  1930,  whereas 
the  January  output  was  8  per  cent  less 
and  the  February  output  6  per  cent  less. 

The  average  daily  production  for  the 
first  four  months  shows  little,  if  any, 
of  the  usual  seasonal  decrease,  whereas 
in  1930  it  fell  off  4  per  cent  from 
January  to  April.  Based  on  the  eleven 
years  of  record  from  1920  to  1930  the 
average  daily  production  in  .April  is 


T  ▼ 

normally  about  3  per  cent  less  than  in 
January. 

Output  from  water  power  shows  a 
marked  increase  from  March  to  April. 
22  per  cent  for  the  United  States  as  a 
whole.  The  output  in  April  was  41 
per  cent  of  the  total,  which  is  com¬ 
parable  with  34  per  cent  in  March. 
This  increase,  due  to  the  more  nearly 

▼ 


“■pOWER  and  light  common  stocks 
A  can  logically  sell  at  a  level  which 
would  give  the  aggregate  of  all  securi¬ 
ties  a  value  about  one-third  greater 
than  the  property  values.”  This  is  the 
opinion  given  to  the  Electrical  World 
by  an  officer  of  one  of  America’s  largest 
investing  institutions.  It  is  an  invest¬ 
ment  rule  followed  by  that  institution 
and  should  be  of  interest  not  onh'  from 
the  investment  angle  but  from  the  stand¬ 
point  of  the  utility  executive  who  must 
consider  the  relation.ship  between  exist¬ 
ing  equities  and  capital  structures. 

With  market  quotations  60  to  70  per 
cent  lower  than  they  were  twenty 
months  ago,  there  is  a  natural  attempt 
to  seek  some  reliable  gage  of  real  values. 
Earnings  of  many  utilities  are  about 
where  they  were  two  years  ago,  yet 
stocks  which  sold  as  high  as  30  times 
per  share  earnings  then  are  now  around 
twelve  to  fourteen  times  earnings.  They 
had  a  yield  under  2  per  cent — now 
nearer  6. 

Inability  to  depend  on  the  ratio  of 
earnings  to  sales  price  suggests  a  con¬ 
sideration  of  their  relation  to  true  prop¬ 
erty  values.  The  ratio  adopted  by  the 
institution  referred  to  above,  while  arbi¬ 


normal  precipitation  in  April,  produced 
a  decrease  in  the  output  from  fuels. 
The  latter  fell  from  5,244,117,000 
kw.-hr.  to  4,544,186,000  kw.-hr.  Fuel 
consumption  decrea.sed  correspondingly ; 
the  2,980,966  tons  of  coal  in  April  was 
about  430.000  tons  less  than  the  amount 
used  in  March. 

The  statistics  here  quoted  apply  to 
all  electric  utilities,  and  not  merely  to 
central  stations,  which  produce  about 
94  per  cent  of  the  total. 

T 

Atlantic  Public  Utilities 
Reorganize 

The  REORiiA.MZATioN  PLAN  of  the  At¬ 
lantic  Public  Utilities,  Inc.,  and  sub¬ 
sidiaries  has  been  declared  operative 
and  will  be  put  into  effect  by  July  15. 
It  is  understood  to  be  sponsored  by  the 
Insull  interests,  which  have  agreed  to 
purchase  the  senior  issue  of  bonds  and 
the  equity  stock  of  the  new  companies 
to  l)e  organized. 

▼  T 


trary,  is  found  to  be  based  on  experi¬ 
ence.  It  states  that,  taking  bonds  at 
par,  the  market  value  of  all  securities 
should  be  around  IJ  times  physical 
value  of  plant  and  equipment,  or  65 
times  gross  revenue,  Or,^  putting  the 
same  rule  in  reverse,  gross  revenue 
should  be  about  15  per  cent  of  the 
market  value  of  all  securities.  The 
ratios  are  the  result  of  experience  in 
respect  to  normal  annual  growth  of  the 
industry  as  a  whole. 

Now  below  real  values 

Assuming  the  capitalization  of  the 
power  and  light  industry  to  be  approxi¬ 
mately  $12,000,000,000  today,  the  mar¬ 
ket  value  of  securities  could  reasonably 
be  in  the  neighborhood  of  $16,(X)0,- 
000,000.  Recent  liquidation,  however, 
has  brought  common  stocks  down  from 
their  unwarranted  1929  levels  to  levels 
which  would  appear  to  be  far  below  real 
values,  at  least  on  the  basis  of  the  ratio 
presented  above.  Based  on  a  study  of 
a  number  of  representative  companies, 
security  values  are  now  about  on  a  par 
with  property  values  instead  of  1 1  times 
values  and  about  five  times  rather  than 
65  times  gross  earnings. 


Security  Values  Should  Be 

IV3  Times  Property  Values 
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The  liquidation  has  brought  common 
stocks  down  to  about  thirteen  times  in¬ 
dicated  1931  earnings.  Investment  au¬ 
thorities  generally  agree  that  these 
stocks  would  be  warranted  in  gradually 
stabilizing  somewhere  between  sixteen 
and  twenty  times  earnings,  after  the 
current  orgy  of  selling  has  subsided  and 
the  public  once  more  begins  to  think  of 
values  rather  than  being  impelled  by 
mob  instinct  to  sell  issues  at  prices 
which  have  no  relation  to  values. 

T 

Middle  West  Adds 
Many  New  Industries 

New  industries  established  during 
1930  in  the  territories  served  by  the 
Middle  West  Utilities  System  will  use 
more  than  $1,000,000  worth  of  power 
annually,  according  to  a  compilation 
prepared  by  John  H.  Reynolds,  the  com¬ 
pany’s  vice-president  in  charge  of  in¬ 
dustrial  development. 

“There  is  a  growing  tendency  of 
manufacturers  to  establish  small 
auxiliary  plants,  and  to  locate  them  in 
small  communities  where  the  penalties 
of  congestion  and  high  metropolitan 
costs  may  be  avoided,”  Mr.  Reynolds 
said.  “As  the  Middle  West  Utilities 
System’s  territory  is  almost  entirely 
non-metropolitan  in  character,  it  bene¬ 
fits  to  a  marked  degree  from  this  trend 
of  industrial  development.” 

The  establishment  or  expansion  of  in¬ 
dustries  during  1930  in  the  communities 
served  resulted  in  the  employment  of 
18.000  additional  people,  with  an  esti¬ 
mated  payroll  increase  of  about  $14,000,- 
000  per  year.  The  addition  of  this  pur¬ 
chasing  power  strongly  stimulates  the 
communities  served  and  is  reflected  in 
both  the  domestic  and  industrial  use  of 
the  system’s  services. 


Weekly  Energy  Output 


Output  of  electric  light  and  power 
companies  in  the  United  States,  as  esti¬ 
mated  by  the  statistical  research  depart¬ 
ment  of  the  National  Electric  Eight 
Association,  is  shown  in  the  accom¬ 
panying  table  for  recent  weeks  and 
corresponding  periods  in  preceding 
years : 


- Millionfl  of  Kw.-Hr.' 


Week  ended 

1931 

1930 

1929 

1928 

May  2 . 

1,622 

1,672 

1,673 

1,440 

May  9  ... 

1,600 

1,640 

1,677 

1,460 

May  16  ... 

1,614 

1,669 

1,680 

1,470 

May  23  ... 

1,600 

1,673 

1,687 

1,480 

May  30. .. . 

1,565 

1,627 

1,606 

1,370 

During  the  month  of  May  new 
offerings  of  electric  service  com¬ 
panies  amounted  to  $189,415,000,  as 
compared  with  $203,000,000  in  April 
and  $102,700,000  in  May  a  year  ago. 
This  figure  brings  to  a  close  the  five- 
month  period  with  a  total  of  $778,729,- 
000,  as  against  $558,107,500  for  the 
similar  period  of  1930. 

Industrial  financing  slumped  in  May 


Along  the  Atlantic  seaboard  the  out¬ 
put  has  lately  been  averaging  2  or  3 
per  cent  greater  than  last  year;  gains 
on  the  Pacific  Coast  were, about  the 
same,  while  the  central  industrial  region 
has  shown  a  decrease  usually  hovering 
around  7  per  cent. 

T 

Residential  Customers 
Save  Two  Millions 

Nearly  two  million  dollars  was 
saved  by  residential  customers  of  the 
Middle  West  Utilities  System  as  a  re¬ 
sult  of  lower  average  rates  for  house¬ 
hold  electricity  used  in  1930.  The 
average  domestic  rate  per  kilowatt-hour 
in  1930  was  6  per  cent  less  than  in  192*), 
according  to  F.  E.  Kruesi,  vice-presi¬ 
dent  of  the  company.  This  resulted  in  a 
total  saving  of  $1,963,000  by  the 
system’s  968.926  domestic  customers. 

Improved  generating  efficiency,  in¬ 
creased  use  by  customers  and  economies 
resulting  from  interconnections  have 
made  these  reductions  possible,  Mr. 
Kruesi  said.  Customers  of  every  operat¬ 
ing  subsidiary,  without  exception, 
earned  lower  rates  in  1930  than  in  1929. 


to  $2,200,000,  as  against  $219,138,000 
for  the  similar  period  of  1930.  Utility 
stock  issues  featured  the  May  market, 
two  sizable  preferred  offerings  having 
been  made.  Attention  is  called  to  the 
prominence  of  refunding  operations 
which  were  undertaken  during  the 
month  under  review.  The  average  yield 
amounted  to  4.67  per  cent,  as  compared 
with  4.75  per  cent  in  April. 


T  ▼  T 

Utility  Issues  Feature  Market  in  May 


New  Security  Issues  of  Electric  Service  Companies  in  May 


Name  of  Company 

Eastern  Shore  Public  Service  Co . 

New  .lersey  Power  &  Light  Co . 

Central  Power  A 'Light  Co . 

Public  Service  Company  of  Oklahoma. 

Consolidated  Gas,  Electric  Light  & 
Power  Company  of  Baltimore . 

Dominion  Gas  &  Electric  Co . 

Georgia  Power  &  Light  Co . 

Gulf  States  IHilities  Co . 

Metropolitan  PMison  Co . 

Public  Service  Electric  &  Gas  Co . 

Puget  .Sound  Power  &  Light  Co . 

Nebraska  Power  Co . 

Pennsylvania  Electric  Co . 

Public  Service  Corp.  of  New  .Jersey. . . 
Consolidated  Gas  Co.  of  New  York.  . . 

Total . . 

Total  amount  actually  realised 


Period 

•Amount  (Years)  Class 


$1,250,000 

25 

First  mortgage  and  first 
lien  gold  bonds,  series  B 

6,000,000 

29 

First  mortgage  gold  bonds. 

2,500,000 

25 

First  mortgage  gold  bonds . 

1,250,000 

26 

First  mortgage  gold  bonds, 
series  D. 

18,000,000 

50 

First  refunding  mortgage 
sinking  fund  gold  bonds. 

8,000,000 

14 

First  lien  and  collateral 
gold  bonds . 

440,000 

47 

First  mortgage  gold  bonds. 

2,500,000 

30 

First  mortgage  and  refund¬ 
ing  gold  bonds,  series  B.. 

5,000,000 

40 

First  mortgage  gold  bonds, 
series  E . 

31,050,000 

Cumulative  preferred  stock 

16,000,000 

First  and  refunding  mort¬ 
gage  gold  bonds,  series  D 

16,500,000 

First  mortgage  gold  bonds. 

6,000,000 

40 

First  and  refunding  mort¬ 
gage  gold  bonds . 

14,925,000 

Cumulative  preferred  stock 

60,000,000  20  Gold  debenture  bonds. 

$I89,4IS.OOO 

188,559,975 


Purpose 

To  reimburse  company  for  cost  of  acquiring 
properties,  for  acquisition  of  properties  and 

for  the  corporate  purpose . 

To  retire  bonds  to  reimburse  for  property  im¬ 
provements  and  for  other  corporate  purposes 
To  reimburse  for  expenditures  on  Editions 

and  for  other  corporate  purposes . 

To  reimburse  companies’  treasury  for  the  cost 
of  extensions  and  additions  to  its  property. 


Refunding . 

To  purchase  securities  and  for  other  corporate 
purposes . 


To  retire  floating  debt  incurred  for  capital 
expenditures  and  for  other  corporate  purposes 

General  corporate  purposes . 

To  retire  stock . 

To  retire  notes,  for  the  discharge  of  obligations 
inctirred  for  additions  to  plant  and  for  other 

corporate  purposes . 

Refunding,  to  reimburse  for  expenditures  on 
additions  and  for  other  corptorate  purp>oses . 

General  corporate  purptoses . 

•Acquisition  of  stock  and  for  general  corpiorate 

purposes . 

To  discharge  short-term  obligations,  reim¬ 
burse  for  acquisition  of  stock  and  to  acquire 

certain  stocks . 

Rights . 

Total  financing  for  May . 


Interest 

Rate 

Price 

Per  Cent 
Yield 

5 

92 

5.60 

4i 

102 

4.37 

5 

951 

5.47 

5 

100] 

•4.96 

4 

931 

4.21 

61 

96 

6.90 

5 

89 

5.75 

H 

94 

4.88 

4 

95 

4.26 

5 

1031 

4.83 

41 

941 

4.95 

41 

1021 

4  37 

4 

951 

4  24 

5 

991 

5  03 

41 

101 

4  40 

$188,559,975 
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April  Reports 
More  Favorable 

Slightly  largkr  karnmngs  are  shown 
by  electric  light  and  power  companies 
thus  far  reporting  for  April  this  year 
than  in  1930.  Some  have  picked  up 
materially ;  analysis  taking  into  account 
the  contrary  movements  in  different  sec¬ 
tions  indicates  an  increase  of  0.5  per 
cent  for  the  country  as  a  whole,  thereby 
bringing  up  the  total  from  the  $176.- 
300.000  of  last  year  to  $177,200,000. 
Final  returns  are  not  expected  to  change 
the  results  materially. 

This  constitutes  an  upward  movement 
compared  with  March,  which  fell 
slightly  under  last  year’s  figures ;  the 
improvement  was  foreshadowed  to  some 
extent  by  the  report  on  energy  gen¬ 
erated  in  March.  The  latter  was  closer 
to  the  corresponding  output  in  the  pre¬ 
ceding  year  than  that  for  any  other 
recent  month  since  September. 

The  favorable  turn  affected  par¬ 


ticularly  the  regions  bordering  on  the 
.Atlantic  and  Pacific  seaboards.  In  both 
of  these  the  increase  over  1930  over¬ 
shot  that  of  March  by  a  comfortable 
margin.  In  the  Middle  Atlantic  states 
the  final  figures  are  expected  to  show  a 
gain  of  3  per  cent  or  better,  but  the 
central  industrial  region  lags  somewhat 
behind  last  year’s  operations. 

The  average  of  kilowatt-hour  sales 
was  about  the  same  as  a  year  ago  in 
New  England,  but  losses,  especially  in 
the  industrial  sections — about  2  per  cent 
in  the  Middle  East  and  5  per  cent  in 
the  Midwestern  industrial  area — more 
than  balanced  gains  in  the  Pacific  states. 

T 

General  Public  Service 
Omits  Common  Dividend 

The  half-yearly  DivinE.xn  of  3  per 
cent  on  common  stock  payable  in  com¬ 
mon  stock  has  been  omitted  by  tbe 


General  Public  Service  Corporation. 
The  regular  quarterly  dividends  of  $1.50 
on  the  $6  preferred  and  $1.37^  on  the 
$5.50  preferred  were  declared.  Both 
are  payable  August  1. 

General  Public  Service  Corporation 
is  an  investment  trust  interested  in  pub¬ 
lic  utility  stocks  and  affiliated  with  the 
Stone  &  W’ebster  group. 

T 

NEWS  BRIEFS 

Cleveland  Electric  Illuminating  Com¬ 
pany  has  added  Charles  \V.  Mills  to  the 
board  to  succeed  FI  M.  Bulkley. 

• 

Stockholders  of  the  Nova  Scotia 
Light  &  Power  Company,  Ltd.,  at  the 
recent  annual  meeting  increased  the 
authorized  capitalization  from  25.000 
shares  of  6  per  cent  preferred  stock,  par 
$100,  and  40,000  shares  ot  ordinary 
stock,  no  par  value,  to  50,000  shares  of 
preferred  and  50,000  shares  of  common. 


T  ▼  ▼ 

CURRENT  EARNINGS  REPORTS  OF  ELECTRIC  LIGHT  AND  POWER  COMPANIES 


OperatioK  Companies 


Alabama  Power  &  aubg  * 

(Year  ended  March  31) 

Gross  earnings . 

Net  earnings . 

Hlackstone  Valley  Gas  &  Elec¬ 
tric  &  subs. 

(Year  ended  March  31) 

Gross  earnings . 

Net  earnings . 

Consumers  Power 
(Year  ended  March  31) 

Gross  earnings . 

Net  earnings . 

Galveston-Houston  Electric  & 
subs. 

(Year  ended  March  31) 

Gross  earnings . 

Net  earnings . 

Georgia  Power  A  subs.t 
(Year  ended  March  31) 

Grose  earnings . 

Net  earnings . 

Kansas  City  Power  &  Light 
(Year  ended  March  31) 

Gross  earnings . 

Net  earnings . 

Louisville  Gas  4  Electric 
(Year  ended  February  28) 

Gross  earnings . 

Net  earnings . 

Nevada-California  Electric  & 
subs. 

(Year  ended  March  3h 

Grose  earnings . 

Net  earnings . 

Northern  States  Power 
(Year  ended  February  28) 

Gross  earnings . 

Net  earnings . 

Northwestern  Electric 
(Year  ended  February  28) 

Gross  earnings . 

Net  earnings . 

Ohio_  Edison 

(Year  ended  March  31) 

Gross  earnings . 

Net  earnings . 

Oklahoma  Gas  &  Electric 
(Year  ended  February  28) 

Gross  earnings . 

Net  earninKS . 

San  Diego  Consolidated  Gas 
&  Electric 

(V’ear  ended  February  28) 

Gross  earnings . 

Net  earnings . 

Southern  California  Edison 
(Year  ended  March  31) 

Gross  earnings . 

-  ^’et  earnings . 

Tampa  Electric  A  subs.t 
(Year  ended  March  31) 

Gross  earnings . 

Net  earnings . 


1931 


$17,927,216 

10.286.007 


6.340.041 

2.684.872 


32,187.396 

18,005,353 


4.570,633 
1,331, 511 


25.616,755 

12,731,775 


14,800,922 

7,746.609 


10,607,993 

5,546,692 


5,687,091 

2.964.988 


33,302,796 

16,622,970 


3,631,714 

1,437,505 


19,094,517 

11.691,854 


13,821,479 

6,359,484 


1930 


$18,152,851 

10,991,315 


6,618,662 

2,764,528 


33,339,669 

17,213,383 


5,171,041 

1,659,514 


22,887,505 
1 1,926,049 


14,624.143 

7,298.400 


10,378,370 

5,322,397 


5,718,764 

2,924,042 


32,866,880 

16,808,269 


3,681,254 

1,491.319 


19,442,541 

11,237,775 


14,354,809 

6,709,451 


Operating  ('ompanle^ 

Per 

Operating 

Per 

<  Aperating 

Cent 

Rati 

lO 

Cent 

Ratio 

Increase 

1931 

1930 

1931' 

1930 

Increase 

1931  1930 

Tennessee  Electric  Power 

A 

subs. 

—  1.2 

43 

39 

(Year  ended  March  31) 

—6.5 

Grose  earnings . 

14,367,741 

15,113,361 

—4.9 

53  51 

Net  earnings . 

6,801,918 

7,448,423 

—8  7 

Wisconsin  Public  Service 

(Year  ended  February  28) 

—4.2 

58 

58 

Gross  earnings . 

5,562,899 

5,565,539 

-  0  0 

—2.9 

Net  earnings . 

2,294.256 

2,380,771 

—3.6 

—  3.5  44 

4.6 


116  70 

12  0 


119  50 

6.7 


2.0  48 

6.2 


2.2 

4.2 


0.5  48 

1.4 


1.3 

—  1.1 


—  1.0  60 
—4.0 


—  1.8  39 

4.0 


—3.7 

—5.2 


48 


68 


48 


50 


49 


59 


42 


7,425,918 

7,276,921 

2.0 

3,785,646 

3,467,747 

9,2 

.  .  41,158,204 

40,799,484 

1,0 

32 

33 

. .  28,110,463 

27,390,542 

3,0 

4,583,043 

4,578,688 

0  0 

64 

67 

1,654,752 

1,500,223 

10  3 

Holding  C'nmpsnie<« 


•American  Light  A  Traction  A 
subs.t 

(A' ear  ended  March  31) 

Gross  earnings . 

Net  earnings . 

.American  Water  Works  A 
Electric  A  subs. 

(Year  ended  March  31) 

Gross  earnings . 

Net  earnings . 

Commonwealth  A  Southern  A 
subs. 

(Year  ended  March  31) 

Gross  earnings . 

Net  earnings . 

Eastern  Utilities  .Associates  A 
constituent  cos. 

(Year  ended  March  31) 

Gross  earnings . 

Net  earnings . 

Engineers  Public  Service 

(Year  ended  March  3U 

Gross  Earnings . 

Net  earnings . 

Philadelphia  Company 

(Year  ended  February  28t 

Gross  earnings . 

Net  earnings . 

Public  Service  of  New  Jersey 
A  subs.? 

(Year  ended  March  31) 

(^ross  earnings . 

Net  earnings . 

Standard  Gas  A  Electric  A 
subs. 

(A" ear  ended  February  28) 

Gross  earnings . 

Net  earnings . 

United  Gas  Improvement  A 

subs.? 

(Year  ended  March  31) 

(iross  earnings . 

Net  earnings . 


t  Figures  include  gas  properties  to  date  of  sale.  May  1,  1929. 
Elec.  A  Pur.  included  from  May  1,  1931. 

t  Operating  expenses  include  retirement  accruals. 

?  Operating  expenses  include  depreciation. 


$42,991,201 

$47,331,052 

—9  3 

11,950,577 

13,522,054 

—  11.6 

53,090,329 

54,688,149 

—2.9 

25,666,506 

27,228.847 

—  5  7 

138,425,808 

147,482,033 

6  2 

71,450,209 

75,430,775 

—  5.3 

9,146,091 

9,399,140 

—2  7 

3,782,843 

3,804,134 

0.5 

53,000,231 

51,464,589 

2  9 

22,586,799 

21,945,226 

2.9 

60,808,256 

63,457,731 

-  4.2 

29.932,914 

31.127,551 

—3  8 

138,527,233 

138,764,391 

—0  1 

44,044,825 

42,643,730 

3  3 

152,453,072 

1 54,949,828 

—  16 

73,137,506 

74,402,644 

—  17 

107,657,883 

107,041,996 

0  6 

45.946.111 

43,241,158 

6  2 

ties  to  date  of  sale  May  1. 

1929. 

49 


70 


59 


Columbus 
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Business  News  and  Markets 


Electrification  Order 
Totals  $16,000,000 

A  TRIBUTE  TO  THE  VISION  EIkI  COUragC 

of  the  Pennsylvania  Railroad  in  placing 
an  order  for  $16,000,000  worth  of  elec¬ 
tric  railroad  e(|uipment  at  this  time  was 
paid  by  Gerard  Swope,  president  of 
the  General  Electric  Company,  which 
received  a  substantial  part  of  the  order. 
Mr.  Swope  said:  “Naturally  in  these 
days,  when  not  only  large  orders  but 
small  orders  are  scarce,  we  are  much 
gratified  in  receiving  a  portion  of  the 
order  of  the  Pennsylvania  Railroad  for 
electric  locomotives,  but  the  placing  of 
this  order  has  greater  significance  than 
that,  for,  evidently,  in  the  estimation  of 
General  Atterbury  and  his  associates, 
development  and  progress  are  essential 
for  the  Pennsylvania  Railroad  and  for 
the  great  territory  and  population  it 
serves.  If  it  is  to  give  the  best  service 
possible  it  must  be  equipped  with  the 
most  modern  of  instrumentalities. 

“For  the  administration  of  the  Penn¬ 
sylvania  Railroad  to  do  this  at  this  time 
sliows  not  only  vision  as  to  the  needs  of 
the  future  but  courage  to  go  ahead  now, 
when  it  is  doubly  effective,  in  putting 
this  new  equipment  on  the  Pennsylvania 
lines  on  the  lowest  basis  of  cost  that 
has  been  reached  in  many  years,  and, 
secondly,  providing  work  for  an  ad¬ 
ditional  number  of  men  in  various  parts 
of  the  country,  in  that  way  spreading 
the  effective  and  constructive  work  they 
are  doing.” 

The  Westinghouse  Electric  &  Manu¬ 
facturing  Company  will  have  a  $9,000,- 
000  share  in  the  Pennsylvania  Railroad’s 
order  for  $16,000,000  worth  of  electric 
motive  power,  it  was  announced  by 
.‘\.  \V.  Robertson,  the  company’s  chair¬ 
man.  The  total  order  will  be  for  elec¬ 
trical  equipment  for  150  locomotives  of 
high  speed  and  power.  This  is  the 
largest  single  order  for  electrical  pro¬ 
pulsion  ever  placed,  according  to  Mr. 
Robertson. 

T 

Standard  Symbols  for 
Heat  and  Dynamics 

.A  NEW  American  tentative  standard, 
symbols  for  heat  and  thermodynamics 
(  ZlOc-1931),  has  been  approved  by  the 
American  Standards  Association.  The 
standard  is  the  result  of  extensive  work 
by  the  subcommittee  for  heat  and 
thermodynamics  of  the  section  com¬ 
mittee  on  scientific  and  engineering 


symbols  and  abbreviations.  This  com¬ 
mittee  co-operated  with  the  Interna¬ 
tional  Electrotechnical  Commission  and 
with  the  National  Research  Council  in 
the  preparation  of  the  standard.  A  ten¬ 
tative  list  of  the  symbols  was  submitted 
to  a  subcommittee  of  the  advisory  com¬ 
mittee  on  steam  turbines  of  the  Inter¬ 
national  Electrotechnical  Commission 
for  discussion  at  a  meeting  in  1928.  A 
large  proportion  of  the  symbols  in  the 
list  were  tentatively  adopted  at  that  time 
by  the  advisory  committee. 

T 

Consolidated  Gas 
Transformer  Order 

An  order  amounting  to  nearly  $500,- 
000  has  been  placed  with  the  Westing- 
house  Electric  &  Manufacturing  Com¬ 
pany  by  the  Consolidated  Gas,  Electric 
Light  &  Power  Company  of  Baltimore. 
This  order  is  for  electrical  equipment 
to  be  used  in  the  super-power  system 
of  the  Safe  Harbor  Power  Corporation, 
Safe  Harbor,  Pa.,  and  the  Consolidated 
Gas,  Electric  Light  &  Power  Company 
of  Baltimore. 

It  included  four  transformers  with 
ratings  of  28,000  kva.  when  self-cooled 
and  42,000  kva.  when  cooled  with  an 


air  blast  from  Westinghouse  hood-type 
blowers.  The  transformers  are  single 
phase,  60  cycle  and  step  down  elec¬ 
tricity  from  220,000  to  33,000  volts  for 
general  use. 

r 

Insulator  Line  to  Meet 
New  N.  E.  M.A.  Standards 

To  MEET  THE  NEW  STANDARDS  for 
switch  and  bus  insulators  decided  upon 
at  the  May  meeting  of  the  National 
Electric  Manufacturers’  Association,  the 
Ohio  Brass  Company,  Mansfield,  Ohio, 
announces  a  new  line  ranging  in  voltage 
ratings  from  7.5  kv.  to  69  kv.  These 
new  insulators,  which  appreciably  sim¬ 
plify  the  construction,  maintenance  and 
repair  problems  of  the  user  and  make 
it  much  easier  to  co-ordinate  line  and 
.station  insulation,  are  now  available  for 
immediate  shipment.  Specifications  for 
*;he  new  line  are  as  follows : 

N.E.M.A.  Flashoter  Requirements 


No.  of 

V 

Over-all 

W 

D 

Bolt 

Tapped 

ating, 

Height, 

Flash, 

Flash 

Circle, 

Bolt 

Kv. 

In. 

Kv. 

Kv. 

In. 

Holes 

7.5 

7i 

35 

55 

3 

4 

IS 

10 

50 

75 

3 

4 

23 

12 

70 

95 

3 

4 

34.5 

15 

100 

125 

3 

4 

46 

18 

125 

155 

3 

4 

69 

25* 

180* 

220* 

3 

4 

*  Stai 

■k  Ilf  2  iiiBulators. 

Wage  Cutting  Lowers  Purchasing  Power 

The  economic  effects  of  wage  cutting  in  industry 
are  thus  summarized  by  an  eminent  economist : 


1.  The  cut.s  will  not  only  make  an 
immediate  reduction  in  buying  power 
in  direct  proportion  to  the  pay  curtail¬ 
ment  :  even  more  important  will  be 
the  drastic  reaction  on  the  consumer 
rnorale  of  all  other  wage  earners.  The 
fear  of  possibly  wholesale  wage  cuts 
will  immediately  stamp  out  the 
awakening  consumer  interest  in  buy¬ 
ing.  Evidence  of  that  awakening  is 
the  fact  that  the  April  records  of  de¬ 
partment  stores  showed  a  higher  vol¬ 
ume  than  for  any  other  April  in  the 
last  five  years,  though  their  values 
were  somewhat  less  because  of  price 
cuts. 

2.  Since  wages  comprise  on  the  gen¬ 
eral  average  about  16.2  per  cent  of 
total  costs  of  manufacturing,  a  10  per 
cent  cut  in  wages  will  mean  only  about 
a  1.6  per  cent  cut  in  cost. 

3.  The  most  usual  argument  ad¬ 
vanced  in  favor  of  wage  cuts  is  that 
the  “wage  earner  must  take  his  share 
of  the  deflation.”  .As  a  matter  of 
fact,  there  is  no  evidence  to  prove  that 


wages  have  been  inflated.  In  fact, 
based  on  a  1921  index  of  100,  real 
wages  per  hour  in  all  non-agricultural 
pursuits  had  climbed  very  gradually 
up  to  113  in  1929.  Meanwhile,  how¬ 
ever,  the  value  added  to  products  by 
manufacturing — in  other  words,  the 
return  to  industrialists — ^had  risen  to 
172  in  the  same  year.  The  most  strik¬ 
ing  figure,  however,  is  that  of  the 
advance  made  by  dividends  (industrial 
and  rail)  which  rose  by  1929  on  the 
same  index  to  356,  and  went  soaring 
on  upward  in  1930,  while  wages  were 
already  beginning  to  disappear  through 
payroll  cuts,  up  to  397.  It  is  true 
there  has  since  then  been  a  drastic 
wiping  out  of  dividends,  but  the  wage 
earner  has  had  nothing  whatever  to 
show  in  the  way  of  a  comparable  in¬ 
flation  of  his  earnings  during  the 
boom.  Even  if  we  count  in  the  in¬ 
crease  in  real  wages  since  1929  due  to 
price  changes,  the  result  on  the  curve 
will  show  but  a  very  small  upward 
tilt. 
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Merger  Planned  for 
Lamp  and  Radio  Companies 

Boards  of  dirfxtors  of  Sylvania  Prod¬ 
ucts  Company  and  Nilco  Lamp  Works. 
Inc.,  Emporium,  Pa.,  and  Hygrade 
Lamp  Company,  Salem,  Mass.,  have 
drawn  up  plans  for  consolidation. 
Recommendations  of  the  three  boards 
will  be  put  before  the  stockholders  for 
official  ratification  in  the  near  future. 

Combined  sales  of  these  companies 
amounted  to  approximately  $9,000,000 
for  the  year  1930.  The  Emporium  and 
Salem  units  each  manufactures  incan¬ 
descent  lamp  bulbs  and  tubes.  The 
electric  lamp  bulbs  are  manufactured 
and  sold  under  a  license  agreement  with 
the  Generel  Electric  Company.  The 
Sylvania  Products  Company  and  Nilco 
Lamp  Works,  Inc.,  together  do  about 
the  same  volume  of  business  as  the  Hy¬ 
grade  Lamp  Company. 

This  consolidation  will  be  effected 
without  resorting  to  additional  public 
financing.  No  new  management  or 
financial  interests  are  involved  in  this 
consolidation  and  those  officers  who 
h.ave  been  in  charge  of  the  separate  busi¬ 


nesses  will  continue  with  the  new 
combination.  No  change  is  contemplated 
in  the  manufacturing  facilities  or  loca¬ 
tions. 

T 

Canal  Electrification 
Progressing  in  France 

In  a  rece.vt  issue  of  “Science  and 
Industrie”  M.  G.  Soleil  describes  the 
work  of  electrification  of  the  St.  Quentin 
Canal,  which  comprises  a  l^-mile  sec¬ 
tion  between  Elrun  and  Cambrai,  of  one 
of  58  miles  between  Cambrai  and 
Chauny  and  one  of  21^  miles  between 
Chauny  and  Janville.  The  object  of  the 
electrification  is  to  increase  the  traffic 
capacity  of  this  important  navigable 
route  which  connects  the  industrial 
region  of  the  north  of  France  with  the 
eastern  districts  and  the  Paris  area. 

The  electrification  work  comprises  the 
substitution  of  haulage  by  electric  trac¬ 
tors  along  the  banks  for  horse  or  manual 
haulage,  electrification  of  the  towboats 
which  haul  the  chains  of  barges  in  the 
sorting  reaches  where  the  circulation  is 
unidirectional,  installation  of  electric 
and  automatic  drive  for  the  opening 


and  closing  of  the  lock  gates  and  their 
sluice  valves,  installation  of  remote  con¬ 
trol  for  the  lock  tractors  in  view  of 
increasing  the  rapidity  of  the  entrance 
and  the  exit  of  the  barges  in  tlie  lock 
chambers.  The  first  two  sections  of  the 
work  have  already  been  completed. 
Electrification  of  the  whole  of  the  con¬ 
trols  of  the  gates  and  sluice  valves  and 
the  remote  control  of  the  lock  tractors 
in  the  southern  section  of  the  canal  be¬ 
tween  Janville  and  Chauny  are  expected 
to  be  completed  before  the  end  of  the 
present  year.  The  tractors  are  fed  from 
overheatl  conductors  carrying  d.c.  at  600 
volts  converted  from  15,000- volt.  50- 
cycle,  three-phase  a.c.  at  substations 
along  the  canal.  Altogether  360  trac¬ 
tors  are  now'  in  use,  they  being  each 
fitted  with  a  16-hp.  series  motor. 
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New  York  Metal  Prices 


Mav  27,  1931 

June  3,  1931 

Cents  per 

Cents  per 

Pound 

Pound 

Copper,  electrolytic _ 

8  SO 

8 

I.ead,  .■\m.  S.  &  R.  price 

3.75 

3.75 

Antimony . 

6.40 

6.30 

Nickel,  inpot . 

35 

35 

Zinc,  spot . 

3  60 

3.60 

Tin,  Straits . 

23 

22.40 

Aluminum,  99  per  cent. 

23.30 

23.30 
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EXPORTS  OF  ELECTRICAL  EQUIPMENT  (PRELIMINARY) 


- March 

■ — - March- 

- - 

- Mari 

ch - - 

Article 

1930 

1931 

.Article 

1930 

1931 

.Article 

1930 

1931 

Generators: 

Stationary  motors — 

Radio  receiving  tubes .  . 

192,232 

127,226 

Direct  current — 

1  to  200  hp . 

341,204 

143,603 

Receiving-set  compon- 

73,865 

46,533 

61,021 

13,335 

ents . 

188,910 

230,824 

500  kw.  and  over . 

69;385 

65;  198 

Railway  motors . 

571437 

3;  800 

Loudspeakers . 

126,352 

1 1 1,174 

.Mternatinp  current-  - 

Electric  locomotives — 

tither  receiving-set  ac- 

Under  2,000  kva . 

46,144 

12,905 

Railway . 

94,138  .. 

cessories . 

68,123 

67,163 

116,121 

44,211 

40,140 

54,394 

39,282 

Steam  turbine  generator 

Station  and  warehouse 

Telephone  apparatus — 

sets . 

24,783 

51,361 

electric  motor  trucks . . . 

36,610 

25,313 

Telephone  instruments 

62,062 

56.512 

.Accessories  and  parts  for 

Starting  and  controlling 

Telephoneswitchboards 

206,865 

37 

generators . 

75,046 

49,452 

equipment — 

Dther  telephone  equip- 

Arc  welding  sets  . 

20,448 

60,430 

Fur  industrial  motors.  . 

140,971 

108,756 

ment . 

477,557 

190.797 

Self-contained  lighting 

For  electric  railway  and 

Bells,  buzsers,  annuncia- 

outfits . 

100,292 

19,779 

vehicle  motors . 

17,718 

4,736 

tors  and  alarms . 

18,661 

55,767 

Batteries: 

Portable  electric  tools. . . . 

1 17,496 

52,877 

Other  electric  apparatus: 

6-volt  storage  batteries . , . 

157,688 

101,391 

.Accessories  and  parts  for 

Spark  plugs . 

206,744 

93,441 

Other  storage  batteries 

106,900 

71,562 

motors . 

253,850 

106,240 

Other  starting,  lighting. 

No.  6  dry  cell  batteries. 

50,861 

35,906 

Electric  refrigerators  and 

and  ignition  equipment 

160,275 

36,739 

Flashlight  batteries . 

287,722 

247,941 

parts: 

Insulating  material . 

159,179 

55,099 

Radio  B  and  C  batteries 

Household . 

1,009,074 

801,178 

Metal  conduit,  outlet,  and 

(dry) . 

63,963 

31,111 

Commercial  up  to  1  ton. . . 

236,249 

224,661 

switch  boxes . 

107,530 

72,195 

Other  dry  and  wet  cell 

Parts  for  electric  refriger- 

Sockets,  outlets,  fuse 

33,271 

14,179 

331,410 

blocks,  and  lighting 

Transforming  or  converting 

Electric  appliances: 

switches . 

185,755 

120,677 

apparatus: 

Electric  fans . 

123,941 

44,446 

Electric  interior  lighting 

Power  transformers,  500 

Eilectromechanical  health 

fixtures . 

217,785 

153,186 

kva.  and  over . 

198,709 

52,242 

exercisers . 

15,569 

5,293 

Electric  street  lighting 

Distribution  transformers, 

Electric  incandescent  light 

fixtures . 

29,370 

35,495 

less  than  500  kva . 

252,367 

93,980 

bulbs — 

Other  wiring  supplies  and 

Instrument  transformers. 

15,893 

13,267 

For  automobiles,  flash- 

line  material . 

132,368 

108,072 

either  transformers . 

213,662 

44,920 

lights,  and  Christmas 

Other  electric  apparatus. 

Complete  battery  chargers 

trees . 

16,909 

12,833 

n.e.8 . 

1,146,639 

442,470 

under  15  amp . 

14,239 

9,198 

Other  metal  filament . 

94,161 

54,928 

Rubber  and  friction  tape. .  . 

29.885 

35,047 

Double-current  and  motor 

Other  electric  lamp  bulbs 

54,908 

9,910 

Globes  and  shades  for  light- 

generators.dynamotors. 

Flashlight  cases . 

156,857 

45,877 

ing  fixtures . 

58,332 

49,643 

synchronous,  and  other 

Searchlights  and  flood- 

Glass  electric  insulators. .  .  . 

33,000 

1 1,268 

converters . 

135,568 

121,172 

lights . 

40,157 

16,434 

Electrical  porcelain; 

Iransmission  and  distribu- 

Electric  household  wash- 

For  less  than  6,60  0  volts . . 

45,930 

27,906 

tion  apparatus: 

ing  machines . 

165,880 

80,319 

For  6,600  volts  and  over. . 

87,965 

73,179 

Switchboard  panels,  ex- 

Electric  domestic  vacuum 

Carbons  and  electrodes: 

cept  telephone . 

162,177 

324,291 

cleaners . 

88,530 

99,977 

Electrodes  for  electric 

Power  switches  and  circuit 

( )ther  domestic  motor- 

furnaces . 

200,482 

106,595 

breakers  over  10  amp. . . 

299,801 

81,290 

driven  devices,  except 

Other  carbon  products . 

63,174 

45,089 

Fuses 

34,085 

22,193 

tools . 

53,309 

48,828 

Insulated  iron  or  steel  wire 

W  att-hourand  othermeas- 

Electric  flatirons . 

31,164 

19,544 

and  cable . 

39,321 

10,492 

uring  meters . 

55,419 

72,828 

Electric  cooking  ranges  . . 

26,489 

37,008 

Copper,  bare  wire . 

649,888 

88, 1 1 5 

Electrical  indicating  in- 

Other  domestic  heating 

Insulat^  copper  wire  and 

struments . 

108,176 

49,1 18 

and  cooking  devices.  .  . 

88,599 

82,215 

cable: 

Electrical  recording  in- 

Industrial  electric  furn- 

Rubber-covered  wire . 

94,118 

44,718 

struments . 

46,110 

26,542 

aces,  ovens,  and  other 

W'eatherproof  wire . 

15,745 

46,180 

Dther  electrical  testing 

heating  devices . 

149,324 

35,520 

Telephone  cable . 

15,355 

6,215 

apparatus . 

65,473 

59,945 

Therapeutic  and  x-ray 

1 

,  Other  insulated  copper 

LitfhtninK  arresters,  choke 

apparatus . 

148,082 

95,590 

wire . 

377,349 

171,856 

coils,  reactors,  and  parts 

43,883 

64,853 

Signal  and  communication 

Nickel-chrome  electric  re- 

•Motors,  starters,  and  con- 

devices: 

sistance  wire . 

10,123 

tn  )llers: 

Radio  apparatus- 

- - 

Motors,  1  hp.  and  under. . 

226,372 

120,115 

Transmitting  sets,  tubes 

Totals . 

$13,029,997 

$8,271,208 

.Motors,  over  J  and  under 

and  parts . 

75,553 

92,978 

Three  months  ended  March 

1  hp. 

64,330 

30,252 

Receiving  sets . 

676,488 

916,923 

31 . 

$37,174,793  $23,473,980 
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Market  Conditions 

EyUlPMEXT  buyers  continue  to  take  only  necessities  and  are 
buying  on  a  strictly  hand-to-mouth  basis  in  most  parts  of  the 
country.  In  the  Eastern  and  Pacific  Coast  districts,  however, 
tb.ere  seems  to  be  a  slow  but  sure  week-to-week  improvement,  both  in 
actual  i)urchases  and  in  iiKiuiries. 

- New  co.vsTRi  cTio.N’  is  active  ox  the  Pacific  Coast  and  new 

lighting  developnu.Mits  are  giving  rise  to  a  fair  volume  of  business. 

T  T  T 


PACIFIC  COAST 

— May  bcsixess  is  ref  or  ted  by 
7\.4iolesalers  as  running  close  to 
April  volume,  zeliiclt  is  subnormal. 
An  encouraging  feature  is  the 
larger  proportion  of  standard  con¬ 
struction  and  sales  of  staple  items. 

— Industrials  are  apparently  begin¬ 
ning  to  purchase  again,  not  only 
wiring  maintenance  material,  but 
aiso  such  machinery  as  a-  $20,000 
Gciucrai  Electric  automatic  leclding 
unit,  sold  to  the  pipe  company 
which  received  the  award  for  the 
Hetch  Hetchy  pipe  line.  Sez'cn 
-variable-speed  motors  40-10  hp. 
with  controls  -valued  at  $8,000  -were 
sold  to  a  Haxeaiian  sugar  mill  and 
a  525-kva.  generator  and  control 
equi parent  -valued  at  $7,500  to  an 
vutomatic  hydro  plant  for  an  Idaho 
mine. 

Other  special  orders  cover  4,500 
assorted  crossarms  and  four  36-kva., 
5,000-volt  induction  feeder  regulators 
for  Los  Angeles,  20,000  ft.  of  three- 
conductor  cable,  sizes  No.  6  to  2  0,  for 
the  L'nited  States  government,  and  a 
(juantity  of  service  switches  and  pri¬ 
mary  cutouts  for  the  same,  10,000  ft.  of 
No.  19  gage  and  20  pairs  of  lead- 
covered  cable  for  Los  Angeles.  Con¬ 
siderable  constructive  illumination  work 
has  borne  fruit  in  the  recent  opening 
of  two  cafes,  featuring  their  decorative 
lighting  installations.  Also  many  poul¬ 
try  plants  are  experimenting  with  the 
ultra-violet  lamps,  although  not  yet  at 
the  buying  point.  Two  $1,000,000  rac¬ 
ing  plants  are  being  considered  for  the 
Bay  area,  which,  coupled  with  bridge 
activity  covering  $100,000,000  worth  of 
construction  and  two’  $5,000, (XK)  gov¬ 
ernment  plants  for  dirigibles  and  a 
bombing  base,  are  expected  to  improve 
the  retail  business  in  the  Bay  area.  The 
outstanding  major  construction  jiroject 
for  the  week  is  a  food  product  plant 
near  Los  .Angeles  aggregating  $10,000,- 
000.  for  which  construction  will  begin 
in  .^e|)tember.  The  outstanding  order 
for  the  week  covers  $.L5.(XX)  wortli  of 


W’estinghouse  control  and  motor  equip¬ 
ment  for  four  steam  shovels  for  use  on 
the  Hoover  Dam. 

Motor  and  apparatus  sales  in  Seattle 
and  the  Puget  Sound  district  continued 
light  last  week,  although  an  increase  in 
liuying  from  lumber  mills  and  allied 
woodworking  plants,  mainly  for  replace¬ 
ments,  was  noted.  Inquiries  from  these 
sources,  also,  it  was  stated,  are  showing 
constant  increase.  Range  sales  for  the 
first  five  months  of  the  year  are  re¬ 
ported  20  per  cent  ofif  over  last  year, 
domestic  appliances  50  per  cent  off  and 
radio  75  per  cent  off.  Puget  Sound 
Power  &  Light  Company  bought  si.x 
months’  supply  of  bare  and  weather¬ 
proof  copper  wire,  totaling  700,000  lb., 
for  e.xtensions  throughout  the  district 
from  the  General  Cable  Corporation, 
and  this  public  service  company  is  now 
negotiating  for  the  purchase  of  a  15,000- 
kva.  condenser  for  installation  at  Beverly 
Park,  near  Everett,  the  apparatus  to 
cost  around  $125,000.  Motor  sales  re¬ 
ported  include  40  machines  from  50  hp. 
down  to  lumber  and  pulp  mills  ami 
miscellaneous  industrials,  about  60  to 
similar  .sources  by  another  jobber.  15 
machines  from  75  hp.  down  to  dealers, 
three  50  hp.  to  a  pulp  and  paper  mill 
and  25  machines  from  20  hp.  down  to 
fruit  canneries  and  irrigation  districts. 
About  50  transformers  ranging  from  10 
to  37A  kva.  were  sold  to  local  power 
companies  and  three  of  50  kva.  to  the 
McNeil  Island  federal  penitentiary.  A 
resolution  providing  for  the  sale  of 
$2,000.0(KI  worth  of  Seattle  lighting 
bonds  to  finance  purchases  and  con¬ 
struction  in  connection  with  the  Diablo 
hydro-electric  project  and  improvements 
to  Seattle  substations  is  before  the 
.Seattle  City  Council. 

(OXJSTKl CTIOX  PROJECTS 

RKO-Pathe  Studios,  Culver  City,  Calif., 
has  plans  for  two  film  laboratories  to  cost 
over  $250,000.  Los  .Angeles,  Calif.,  will 
receive  bids  until  June  16  for  distribution 
and  small  p(jwer  transformers  as  required 
for  period  of  one  year  (Specification 
2459).  Oakland  Laundry  Company.  Oak¬ 
land,  Calif.,  plans  plant  to  cost  $225.(X)0. 
I’niversity  Hotel  Garage  Corpt)ration. 
-Seattle,  Wash.,  plans  multi-story  garage  to 
cost  over  $1(K).CK)0.  Rainier  Pulp  &  Paper 


Company,  Shelton,  Wash.,  contemplates 
extensions  and  improvements  in  mill,  re¬ 
ported  to  cost  over  $250,000.  Department 
of  Commerce,  Washington,  D.  C.,  will  re¬ 
ceive  bids  until  June  15  for  installation  of 
lighting  facilities  on  Kingman-Winslow, 
.Ariz.,  section  of  Los  Angeles-.Amarillo 
.Airway  (Proposal  23350). 

❖ 

SOUTHWEST 

— No  apparent  change  has  been 
noted  in  general  business  condi¬ 
tions.  General  orders  throughout 
this  district  seem  to  be,  “don't  buy 
unless  you  ha-ve  to.”  This  co-vers 
both  utilities  and  industrials. 

Orders  reported  include  a  lot  of  ma¬ 
terial  for  modernizing  street  cars,  prin¬ 
cipally  improving  air  brake  equipment, 
costing  $12,000 ;  a  250-hp.  synchronous 
motor  for  driving  paper  mill  machinery, 
worth  $3,200 ;  iron-clad  switchgear  for 
a  local  company  totaling  $4,000,  and  a 
miscellaneous  lot  of  distribution  trans¬ 
formers  aggregating  $5,000. 

CONSTRUCTION  PROJECTS 

Tulsa  State  Fair  Association,  Tulsa. 
Okla.,  has  plans  for  new  buildings  at  ex¬ 
position  grounds  to  cost  $150,000.  Houston 
Salt  Company,  Houston,  Te.x.,  contem¬ 
plates  extensions  and  improvements  in 
plant  at  Hockley,  Tex.,  to  cost  over  $100,- 
(XX).  Master  Petroleum  Company,  Waco, 
Te.x.,  has  plans  for  an  oil  refining  plant 
al  East  Waco,  to  cost  close  to  $100,000. 
County  Auditor,  Dallas  County,  Dallas, 
Tex.,  will  receive  bids  until  June  18  for 
lighting  system  for  Dallas-Oak  Cliff 
viaduct. 

❖ 

NEW  ENGLAND 

— Bu.si.nes.s  co.nditio.ns  in  this  dis¬ 
trict  continue  to  indicate  that  buy¬ 
ing  is  cautious  and  inquiries  for 
future  needs  on  hand  among  depart¬ 
ments  of  prominent  manufacturing 
companies  are  relati-vely  fe-w  in  so 
far  as  large  orders  of  hca-vy  equip¬ 
ment  are  concerned. 

— Buying  trends  show  slo-w  but 
steady  buying  of  small  motors  and 
occasional  single  orders  for  large 
motors,  sxi’itch  and  control  equip¬ 
ment. 

Central-station  supplies  are  quiet. 
One  manufacturer  recorded  the  sale  of 
an  8,000-kva.  transformer  for  use  in  a 
New  England  plant  during  past  week. 
Line  materials  are  in  light  demand, 
although  elimination  of  overhead  lines 
and  substitution  of  underground  dis¬ 
tribution  is  planned  for  one  Mas.sachu- 
setts  municipality.  Specialties,  on  the 
other  hand,  show  interesting  progress. 
Refrigerator  sales  for  Boston  during  the 
year  to  May  were  5,7(X)  and  about  30 
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per  cent  of  the  entire  New  England 
quota  has  been  placed  to  date.  Com¬ 
mercial  electric  cooking  ranges  are  at¬ 
tracting  interest.  Recent  changes  to 
this  type  of  equipment  include  installa¬ 
tion  at  a  prominent  college,  a  Massa¬ 
chusetts  hotel  and  highway  lunch  stands. 
New  construction  projects  include  a 
$3.000, 0(X)  publishing  plant  for  the 
Cliristian  Science  Publishing  Society. 

CONSTRUCTION  PR04KCTS 

Eastern  Massachusetts  Street  Railway 
Company,  Boston,  Mass.,  has  filed  plans 
for  mechanical  shops  at  Melrose,  Mass.,  to 
cost  $100,000.  Northeastern  Storage  & 
Distributing  Corporation,  Worcester,  Mass, 
will  take  bids  on  revised  plans  for  a  new 
plant  to  cost  about  $850,000.  Lux  Clock 
Company,  Waterbury,  Conn.,  contemplates 
an  addition  to  cost  over  $75,000  with 
c<iuipment. 

❖ 

EASTERN 

— A  LEADING  MANUFACTURER  of  clcc- 
irical  machinery  in  the  Eastern  dis¬ 
trict  sums  up  the  situation  by  saying 
that  gradual  market  improvement 
is  being  shown  from  week  to  week 
and  that  the  return  to  better  busi¬ 
ness  seems  definitely  on  the  way. 

— Electric  railway  account  is  a 
primary  factor  in  current  commit¬ 
ments  and  a  record  order  for  electric 
locomothrs,  approximating  $16,- 
IIUO.OOII,  tops  off  recent  heoi'y 
business  for  other  equipment  from 
that  quarter:  further  buying  of 
accessory  apparatus  is  looked  for. 

— Central  -  STATION  demand  con¬ 
tinues  subnormal  for  this  time  of 
year,  with  industrial  call  folhnving 
the  same  trend;  only  a  few  of  the 
key  industries  are  act  we  in  the 
market  for  requirements.  Govern¬ 
ment  purchases  are  helping  the  im¬ 
mediate  situation. 

Said  to  be  the  heaviest  order  for 
electrical  propulsion  equipment  ever 
placed  at  one  time,  the  Pennsylvania 
Railroad  Company  has  given  contracts 
lor  150  electric  passenger  and  freight 
locomotives,  totaling  $16,0(X),(X)0,  di¬ 
vided  between  the  General  Electric 
Company  and  Westinghouse  Electric  & 
Manufacturing  Company,  Of  the  total 
noted,  90  units  will  be  for  fast  passenger 
trains  and  60  for  high-speed  freight 
service  on  the  New  York-Washington, 
D.  C.,  electrified  system;  43  of  the 
locomotives  are  scheduled  for  delivery 
this  year.  The  railroad  will  purchase 
80  additional  electric  locomotives  at  a 
later  date. 

The  Reading  Railway,  another  prom¬ 
inent  factor  in  electrification  work  in 
past  months,  has  active  construction  in 
progress  on  the  completion  of  its  pro¬ 
gram  in  the  Philadelphia  and  Trenton 
districts,  involving  a  gross  investment 


of  $21,500,000.  A  main  power  sub¬ 
station  has  been  completed  at  Wayne 
Junction  and  erection  is  under  way  on 
a  group  of  outlying  substations;  equip¬ 
ment  will  be  installed  in  the  near  fu¬ 
ture.  Catenary  system  construction  is 
being  advanced  in  the  different  sections 
of  the  route.  Orders  have  been  placed 
for  a  quantity  of  machinery  for  the 
electric  shops  at  Wayne  Junction.  A 
total  of  24  companies  have  submitted 
bids  to  the  Port  of  New  York  Author¬ 
ity  for  electrical  equipment  for  the  new 
George  Washington  Bridge  over  the 
Hudson  River,  between  New  York  and 
Fort  Lee,  N,  J.,  now  in  course  of 
building,  the  quotations  ranging  from 
$75,480  to  $156,635.  The  Beach  Elec¬ 
tric  Company,  Newark,  N.  J.,  has  ten¬ 
dered  the  low  proposal.  A  central 
station  in  Connecticut  has  purchased  a 
turbo-generator  unit  from  a  New  York 
maker,  totaling  $175,000. 

CONSTRUCTION  PROJECTS 

Diamond  Match  Company,  New  York, 
contemplates  construction  of  new  potash 
manufacturing  plant  to  cost  over  $500,000. 
Board  of  Education,  New  York,  has 
authorized  plans  for  a  vocational  school 
at  St.  George,  S.  I.,  to  cost  about  $1,000,- 
000.  Signal  Supply  Officer,  Army  Base, 
Brooklyn,  N.  Y.,  will  receive  bids  until 
June  10  for  quantity  of  terminals,  plugs, 
resistors  and  other  electrical  supplies  (Cir¬ 
cular  176).  American  Maize-Products 
Corporation,  New  York,  contemplates  corn 
products  manufacturing  plant  at  South 
Gate,  near  Los  .Angeles,  Calif.,  to  cost 
over  $1,000,000.  Ford  Motor  Company, 
Highland  Park,  Mich.,  contemplates  as¬ 
sembling  plant  at  Buffalo,  N.  Y.,  to  cost 
over  $500,000.  Beatrice  Creamery  Com¬ 
pany,  Chicago,  Ill.,  plans  e.xpansion  pro¬ 
gram  at  plant  at  Brooklyn,  N.  Y.,  to  cost 
over  $75,000.  Supervising  Architect. 
Treasury  Department,  Washington,  D.  C., 
will  receive  bids  until  June  12  for  an  elec¬ 
tric  distributing  system  and  submarine 
cable  at  Reedy  Island,  Del.  Bureau  of  Sup¬ 
plies  and  Accounts,  Navy  Department, 
VVashington,  D.  C.,  will  receive  bids  until 
June  16  for  one  Diesel  engine-generator  set 
and  spare  parts  for  submarine  base 
(Schedule  5821).  Allegheny  Refineries, 
Inc.,  Bolivar,  N.  Y.,  has  plans  under  way 
for  an  oil  refining  plant  to  cost  close  to 
$100,000. 

❖ 

SOUTHEAST 

— Business  in  the  Southeast  remains 
very  quiet,  with  nothing  but  pur¬ 
chases  of  a  routine  nature  being 
made.  However,  the  volume  of  in¬ 
quiries  shcnvs  some  increase  and 
this,  zvith  the  volume  of  pending 
business,  seems  to  indicate  an  ac¬ 
celerated  movement  in  the  next  few 
months. 

A  Florida  power  company  last  week 
ordered  63,000  lb.  of  bare  and  weather¬ 
proof  copper,  while  three  833-kva.  trans¬ 
formers  and  $3,460  worth  of  distribution 
and  small  power  transformers  were  pur¬ 
chased  for  a  Georgia  company.  Another 


order  from*  Georgia  was  for  $4,500  worth 
of  time  switches  as  a-  result  of  the  elec¬ 
tric  water-heater  sales  activities  of  one 
of  the  larger  companies.  Some  other 
central-station  orders  were  for  $2,065 
worth  of  street-lighting  equipment  and 
$1,220  worth  of  house  type  meters.  A 
sand  and  gravel  company  in  the  New 
Orleans  section  ordered  a  350-hp.  slip¬ 
ring  motor  and  control  and  the  federal 
penitentiary  at  Atlanta  ordered  ten  100- 
kva.  transformers  and  some  other  small 
transformers,  the  latter  order  amounting 
to  approximately  $4,000. 

CONSTRUCTION  PROJECTS 

Edwin  M.  Knowles  China  Company. 
Newell,  W.  Va.,  has  authorized  an  expan¬ 
sion  program  at  pottery  to  cost  over  $200,- 
000.  Virginia  &  Pittsburgh  Coal  &  Coke 
Company,  Fairmont,  W.  Va.,  contemplates 
a  tipple  at  Morgan  Mine,  reported  to  cost 
over  $70,000.  Southern  Industries  &  Utili¬ 
ties,  Inc.,  Chattanooga,  Tenn.,  W.  G. 
Waldo,  Chattanooga,  engineer  in  charge, 
has  secured  preliminary  permit  for  hydro¬ 
electric  power  plant  on  Lower  Tennessee 
River,  entire  project  to  develop  94,000  hp., 
and  cost  over  $25,(K)0,000. 

❖ 

MIDDLE  WEST 

— Some  slight  changes  in  general 
business  conditions  in  the  Middle 
ll’est  section  zcere  noticeable  the 
last  zveek  in  May.  The  volume  of 
business  continues  substantially  the 
same  as  last  zveek,  but  a  few  more 
faz'orable  indications  arc  being  ob- 
serz-ed. 

While  general  business  is  admittedly 
slow  and  the  trend  considerably  mixed, 
a  feeling  of  confidence  seems  to  be 
slowly  returning.  The  major  activities 
continue  in  relatively  the  same  position. 
A  welcome  increase  in  inquiries  for 
electrical  equipment  and  apparatus  is 
observed.  Some  of  the  interesting  items 
placed  this  week  include  75  600-amp., 
15-kv.,  single-pole,  single-throw’,  wheel- 
mounted,  solenoid-operated  oil  circuit 
breakers,  six  1,200-amp.,  69-kv.  single¬ 
pole,  single-throw,  frame-mounted,  sole¬ 
noid  operated,  1 ,0CK),000-kva.  interrupt¬ 
ing  capacity  oil  circuit  breakers  and  five 
600-amp.,  15-kv.,  single-pole,  single¬ 

throw,  Deion  circuit  breakers. 

CONSTRUCTION  PROJECTS 

Duluth,  South  Shore  &  Atlantic  Railway 
Company,  Duluth,  Minn.,  has  authorized 
construction  of  ore  dock  and  ore  storage 
and  distributing  plant  at  Marquette,  Mich., 
to  cost  about  $1,500,()()0.  Garrett,  Ind.,  wsll 
soon  take  bids  for  an  addition  to  power 
plant.  Board  of  School  Commissioners, 
Indianapolis,  Ind.,  will  receive  bids  until 
June  9  for  two  automatic  underfeed  stok¬ 
ers.  University  of  Notre  Dame,  South 
Bend,  Ind.,  has  plans  for  a  power  plant, 
reported  to  cost  over  $65,000.  .Addresso- 
graph-Multigraph  Corporation,  Cleveland, 
Ohio,  will  take  bids  for  addressing  and 
printing  machinery  plant  at  Euclid  Village, 
including  power-  plant,  to  cost  $1,000,000. 
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New  Equipment  Available 


The  receiver  may  be  in  the  form  of 
an  RA  recording  watt-hour  demand 
meter  where  a  graphic  record  of  the 
demand  is  required  or  it  may  be  simply 
an  indicating  watt-hour  demand  meter 
where  indications  only  will  suffice. 


Improved  Pole  Mount  quality  Lighting  fixtures  designed  to 

employ  this  S-1  sun  lamp  will  thus  pro- 
The  line  of  pole  mounts  manu-  duce  artificial  illumination  of  a  quality 
factured  by  Nepsco,  Inc.,  Newton  Lower  closely  approximating  sunlight  from  the 
Falls,  Mass.,  has  been  enlarged  by  a  standpoints  of  vision  and  health, 
design  in  which  precast  concrete  bases  The  fixtures  are  scientifically  de- 
prepared  in  the  factory  take  the  place  signed  to  direct  and  control  the  ultra- 
of  concrete  piers  poured  in  the  field  and  violet  radiation  of  the  General  Electric 

“Mazda”  sun  lamp  to  produce  the  most 
healthful,  beneficial  results.  Their  de- 
V  p  sign  also  embodies  the  use  of  “Mazda” 

^  I  lamps  to  produce  efficiently  illumination 

for 


Dustless  Portable 
Sanding  Machine 


Explosion-Proof  Motor  for 
Hazardous  Atmospheres 

A  LINE  OF  EXPLOSION-l'ROOF  MOTORS 

that  is  approved  for  use  in  hazardous 
atmospheres  such  as  are  encountered  in 
oil  refineries,  gasoline  plants,  dry  clean¬ 
ing  plants,  etc.,  has  been  announced  by 
the  Allis-Chalniers  Manufacturing  Com¬ 
pany.  These  motors  have  been  tested 
and  approved  by  the  Underwriters’ 
Laboratories. 

'I'lie  construction  of  this  explosion- 
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